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| There are many places 





in which F.B.C. ‘specials’ 
are a great aid 

oc F to the designer— 
they can save space 
and weight, carry 
greater loads in the 
same space, or run 
at unusually high 
speeds or stand up 
to unpleasantly high 
temperatures and in 
many ways benefit the 


design and performance. 


Our engineers will 
always collaborate in 
the design of 
‘special’ ball and 


roller bearings. 


FISCHER BEARINGS 
COMPANY LIMITED, 
WOLVERHAMPTON. 


Fischer Bearings Company Ltd., 

and Timken-Fischer Stockists Led., 
Birmingham, are both subsidiaries 

of British Timken Ltd. { 


‘BC y TRADE MARK 
AZ 


AiL-BRITISH 
BALL & ROLLER BEARINGS 
P.B.C. : : FISCHER 
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FOR bbe TRANSPORT 


The UNIVERSAL meets the need for a rapid turn- 
round without the expense of installing specialised 
loading equipment. 

The pre-loaded pallet system allows miscellaneous 
cargo to be packed and secured in the airport 
dispatch sheds and large consignments to be trans- 
ported, factory to factory, without intermediate 
handling. 

Remote control of pallet positioning and locking 
in the cargo compartment enables a 30-minute 
turn-round to be achieved. 


The operator can look forward to economical air 
freighting with the 


a 


Blackburn and General Aircraft Limited. Brough E Yorks 
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THE HYMATIC ENGINEERING CO. LIMITED: REDDITCH : WORCESTERSHIRE 


The type approval granted to this high-pressure compressor 
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_ Byrtis ol. 

SV MOL 171 & 173 
helicopters powered by 
ALVIS LEONIDES engines 

fitted with HOBSON 
INJECTION CARBURETTERS 











™WESTLAND 


SIKORSKY §S.51 
powered by 
ALVIS LEONIDES engine 
fitted with HOBSON 
INJECTION CARBURETTERS 

















THE NAME SYNONYMOUS WITH THE 
RESEARCH AND DEVELOPMENT IN 
CARBURETTERS FOR AIRCRAFT 
ENGINES OF ANY CAPACITY 
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In producing these—the first British engines 
developed specifically for Helicopters— 
Alvis Ltd. again choose Hobson Injection 
Carburetters. The precision and unfailing 
reliability of these units have been proved 
in every sphere of aircraft activity and 
are generally acknowledged throughout 
the Industry. 


H. M. HOBSON LTD. * FORDHOUSES «© WOLVERHAMPTON 


Licensees in U.S.A. and Canada: Simmonds Aerocessories Incorporated. 
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Manipulation 
Problems 


Spar Booms similar to the above 
drawing were required, manipulated from 33 in. x 2} in. 
extruded section, and accurate to within + .O10 in. on contour and 


flatness throughout their length. 


This problem, calling for a high degree of skill was solved by 
REYNOLDS ... EXPERTS IN MANIPULATION 


REYNOLDS 
ona 


7) REYNOLDS TUBE CO. LTD., TYSELEY, BIRMINGHAM, 11 
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Precision in sheetmetal 


FOR THE AIRCRAFT INDUSTRY 





Production specialists 
and repair experts for 


jet pipes, flame tubes, 


exhaust units,  dis- 


charge nozzles, etc. 


BURNLEY AIRCRAFT PRODUCTS LTO: FULLEDGE WORKS - BURNLEY - LANCS : ENGLAND Phone: Burnley 3121 
n.d.h. 943 








When emergencies arise... when plans are suddenly 
altered ... direct two-way contact with your drivers 
will quickly save delay and confusion, You can be in 
immediate touch with your local transport with a G.E.C. 
V.H.F. Radio Telephone — utterly reliable and as simple 
to use as a telephone, Here is a new power at your 
elbow: another scientific aid towards maximum efficiency. 
The G.E.C, V.H.F. Advisory Service will be pleased to 
show, without obligation, how such a system could be 
economically installed to help you. Why not write to us 
today? 

Radio telephone equipment backed by all the technical skill and 
resources of the G.E.C., can be a deciding factor in the efficient 
control of many airfield mobile services such as Fire Tenders, 
Ambulances, Servicing Vehicles and Bowsers. 





GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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Hours quicker 
to destination 


- 7 'e 
YL 


Biggest Five separate cabins to roam through. 





New comfort Commodious lounge — Henry Dreyfuss designed interior arrangement 
and styling — new meaning to «luxury aloft-. 





Non-stop More flight range than ever before available — in practical airline 
service. Plenty of margin to go around and over the weather means 
on-time departure and arrival. 





Power To spare. With the newest type proven turbo-compound engines. 
13,000 horsepower. 





All over the world the swing is to Super-Constellation style. 19 airlines, and more soon, 
have bought this plane for practical, dependable airline transportation. 





Ordered by four times as many airlines as nearest U.S, type. 
Twice as many as European jet types. 





It costs no more to fly the best 


Lockheed 


Lockheed Aircraft Corporation USA 
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CYCLIC 
DE-ICING 
SWITCH 
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This switch is designed to operate a 3 phase 
400 cycles supply and is capable of carrying a 
load of 22 amps. on 208 volts. 
SPECIFICATION 
It directs the supply in a controlled time sequence 
s h S ‘a j P 
witching Sequence Loading: Will carry 22 amps (non-inductive) on to de-ic ing installations on the propeller spinners 
High speed full cycle 120 secs 208 volts, 3 phase 400 cps 
Propeller and Spinner on 30 secs Motor: 24 volts D.C. nominal. 
off 90 secs Temperature: — 50° C. to + 80° C. 
Air Intakes on 20 secs, Vibration: To B.S.S. G/109, The switching unit employs a bank of cams 
off 40 secs Acceleration: To B.S.S. G/I00. 


5 secs. interswitching Connections: 
delay Fire and Waterproof Plessey Breeze Plugs. an 18,000: 1 reduction gear box. The motor 


and air intakes of turbo-propeller engines. 


driven by a two-speed governed motor through 


Slow speeds 6 pin. 


= 1 Triple above times 4 pin 
Je ¥ . > 3 pin 


AUTOMATIC 
CONTROLS 
4 


GO CTEDDINGTON CONTROLS LTD., CEFN COED, MERTHYR TYDFIL, SOUTH WALES. Merthyr Tydfil 666). 


operates on 24 volts D.C. nominal. 








SHRGIO 


TRADE MARK 


NON-FERROUS CASTINGS 
MACHINED PARTS 


CHILL-CAST RODS & TUBES 


& 


make thelr special 
contribution to every 


tield of Exttish Engineering 


TM. BIRKETT & SONS LIMITED > HANLEY =: STAFFS 


*"Phene: Stoke-on-Trent 2184-5-6 IN ASSOCIATION WITH "Grams: Birkett, Healey 


BILLINGTON & NEWTON LIMITED - LONGPORT +: STOKE-ON-TRENT 


"Phene: Stoke-on-Trent 87303-4 & 88147 *"Grems: Bronze, "Phone, Longport 
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Y, 
"ley, : 


We're asked what is the difference 

between the old and the new type Pacitor 

gauges. Is the old equipment inaccurate 

or does it seize up above 20,000 feet? 

No, none of these things ever happen. It does 

its job as well—or better—than any other 

aircraft gauge. It’s just that we are not content 

to let well alone. So we’ve redesigned it and produced 
the NEW PACITOR gauge which has the Indicator, 
Oscillator and Rectifier combined in one unit. 

This makes it far more compact, easier to install and a 
lot easier to service. And it is one third 

the weight of its predecessor. Yet it still records 
accurately the contents of individual tanks or several 
tanks summated on the same dial. 


Developed under the auspices of the Ministry of Supply. 


Pacitor ELECTRONIC FUEL GONTENTS GAUGE 


Enquiries to: 
SIMMONDS AEROCESSORIES LTD. 


BYRON HOUSE. 7-8-9, ST. JAMES’S ST., LONDON, S.W.1 


Head Office and Works: Treforest, Pontypridd, Glamorgan 


Also Birmingham, Stockholm. Melbourne, Sydney, Amsterdam and Milan 
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YOU’RE AN 


We've just caught Mr. Paget hogging 
the bathroom in a Milan hotel. Next 
week he’ll be doing the same in 
Madrid. The week after, he’ll be at it 
in Stockholm. Altogether Mr. Paget 
travels as far and as fast as any 
mythical fairy godmother. But that’s 
not why he is one. The real reason ? 


AIRY GODMOTHER, 


Simply that Mr. Paget—like 

1} million others last year—flies by 
BEA. And his fare money does a lot 
to keep British Civil Aviation where it 
is—at the top. It enables BEA to buy 
new British aircraft (such as the 
Viscount), and to order more. It 
enables them to lend their advice as 


MR. PAGET 


operators to the aircraft 
manufacturers to give the user’s 
side of the story. Though he doesn’t 
know it, Mr. Paget is doing a pretty 
big job to help. And the more 

there are like him, the brighter 

the future for British flying. 
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New Opportunities for Cranwell 


HE Press accorded to the announcement of the R.A.F.’s plan for scholarships to 
[ces has been neither wildly enthusiastic nor particularly critical. Whether 

the merely factual reporting of the details indicates disinterest or disappointment 
with the scheme itself we do not know, though any scheme in which the Treasury has 
had a direct or indirect hand tends to be a dreary one. Our own opinion is that this 
scholarship plan—any such plan, in fact—is to be welcomed. 

There is no doubt that the Royal Air Force College has had a good deal to do with the 
training and character-moulding of the majority of the Service’s best officers and there is 
every reason to be anxious if the numbers for an entry fall short or the quality of new 
intakes is in any way below the traditionally high standard. It is also right and sensible 
to bring the opportunities within reach of as broad a selection of young men of good 
upbringing as is reasonably possible. 

We and others have over a long period advocated making early appeals to boys while 
at school in order to ensure that at least a proportion of the best type of young men 
have the attractions of an Air Force career brought fully to their notice. Moreover, it had 
not escaped our notice that hitherto the R.A.F. was at a disadvantage by comparison 
with the other two Services which have their Dartmouth and Welbeck. 

Under the new scheme some financial aid is offered to parents to enable their sons to 
remain longer at school and thus to become better material for entry to Cranwell. 
Cranwell’s total intake is 150 cadets per annum at the rate of 50 per term. The scheme 
is explained on page 715. 

The method of providing the limited aid—according to a sliding-scale and based on a 
parental means-test, may appear both elaborate and unattractive. We would not like 
to think that the R.A.F.’s estimate of the value of 60 picked cadets—the number 
visualized under the new scheme—was only £9,000 a year. It seems, however, that the 
precedents of long standing for this kind of scholarship are several, and that they react 
possibly to the disadvantage of the new R.A.F. scheme. To offer anything more 
magnanimous would be to upset the balance with parallel schemes for the Army and 
Navy and various civilian seats of learning. We may add that the year’s course for each 
pilot at the Empire Test Pilots’ School must cost over £10,000. 

To judge by reports from headmasters, the grants are regarded as quite realistic and 
generous by comparison with those of some local educational authorities. Application 
forms for many scholarships, apparently, carry three or four pages of questions to the 
parent, of a confidential and personal nature; they include requests for a detailed account 
of his income, his wife’s income, his mortgages, life insurance and annuities, and even 
whether his wife is living with him. The R.A.F. form must, it seems, follow suit. 

As we have noted, the grants vary according to income. A man whose net income is 
between £1,300 and £1,500—a man with over £2,000 a year coming in, in fact—would 
be awarded £30 + 60 per cent. of tuition fees up to £100—call the maximum £130 per 
annum and the minimum £30. For the not-so-well-off parent earning a net income of 
less than £700—a £900-a-year man, say—£50O plus the whole of the £100 might be 
awarded, giving a maximum of £150. Thus for 60 pupils the difference between the 
minimum and maximum cost of the scheme to the country appears to be 60 x £120, or 
£7,200 p.a. One would have thought that when a sum of this minitude was involved (and 
certainly in practice it would work out at less) a gesture might have been made, and 
administrative costs saved, by abandoning the niggling sliding-scale means-test and 
making a simple grant to any parent of a promising son who managed to pass the 
aptitude, flying, medical and selection boards. 

But, as we have said, the idea of an R.A.F. scholarship scheme is a good one, however 
devised and applied; already we learn, telephone enquiries are being received. It has 
the incidental virtue, too, of helping a little the educational establishments whose neces- 
sarily high fees have resulted in promising boys having to leave school at an early age 
to the disadvantage of the boy and the school. Good British schools, well-founded, well 
staffed and well equipped, are among the nation’s more valuable assets. And for the 
“Scientific Service,” the best place for its future senior-officer material until the age of 
eighteen years is at a good school. 





FROM ALL 
QUARTERS 


Royal Tour Departure 


AST Monday evening, at 9.01, Her Majesty the Queen and 

~ H.R.H. the Duke of Edinburgh left London Airport in a 
B.O.A.C. Stratocruiser on the first stage of their world tour. At 
the airport to bid them farewell were Queen Elizabeth the Queen 
Mother, Princess Margaret, and other members of the Royal 
Family, together with members of the Government—headed by 
Sir Winston Churchill—and Commonwealth representatives. 

Weather was good for a northerly routeing across the Atlantic, 
the first to be made by air by a British monarch. Flying at 18,000ft 
for most of the time, Canopus landed at Gander at 0653 G.M.T., 
22 minutes ahead of schedule, after a journey of 9 hr 52 min. Just 
before take-off for Bermuda at 0827, the Queen and the Duke 
appeared for a few moments at the door of the aircraft. The flight 
plan to Kindley Field showed an E.T.A. of 1400 hr G.M.T. 

Among members of the Household flying with Her Majesty 
were A. Cdre. Sir Edward Fielden, Captain of the Queen’s Flight, 
and Lt-Cdr. Michael Parker, the Duke’s private secretary. They 
travelled in the rear cabin. The Queen and the Duke occupied 
the forward cabin, the arrangements of which had been modified, 
and couches were provided for them on the port side, roughly 
amidships. The Duke visited the cockpit during the crossing but 
did not take over the controls. 

The aircraft, G-AKGK. Canopus, was flown by a crew of 11 (see 
accompanying photograph) commanded by Capt. A. C. Loraine, 
who has 164 Atlantic crossings and 14,300 flying hours to his 
credit. In reserve was another Stratocruiser, G-AKGH Caledonia, 
with Capt. D. Anderson in command of a full crew. 

Canopus was due to fly to Montego Bay, Jamaica, from Gander, 
Newfoundland, via Bermuda, where a day was to be spent in 
official visits. The total flying distance of 4,770 miles was to be 
covered in 42 hours, including the stay in Bermuda. Ships of the 


Royal Navy and Royal Canadian Navy were stationed along the 


route, keeping constant radio watch during the flight, and 
R.C.A.F. aircraft escorted Canopus on the last 900 miles of the 
crossing to Gander and thence to Bermuda. 

A considerable portion of the tour, especially in New Zealand 
and Australia, will be made by air, and for this purpose the 
R.N.Z.A.F. and the R.A.A.F. have each formed a special Queen’s 
Flight. Commonwealth air-transport companies also will carry 
the royal party on a number of journeys. Altogether they will 
cover 10,000 miles by air in Australia alone, and will travel in 
Dakotas, Skymasters and a Heron. It is at the Queen’s own 
request that such considerable use is being made of air transport 
during the tour. 


The Duke as R.A.F.A. President 
HE Royal Air Forces Association announces that Marshal of 
the R.A.F. the Duke of Edinburgh has graciously consented 
to become its president, with effect from June 12th-13th, the date 
of its next annual conference. Marshal of the R.A.F. Lord Tedder, 
elected vice-president last June, will be senior vice-president 
during the Duke’s term of office. 


FLIGHT 


A New Swift 
MANY months ago it was already clear that the Supermarine 
Swift was certain to become a “second Spitfire” in that 
it would be developed through a number of marks for widely 
varying purposes. The first four marks are fighters; their detail 
differences were listed on p. 478 of our issue of October 2nd 
last. Now the first fighter/reccnnaissance mark can be men- 
tioned: it is designated the Swift FR.5. 

The FR.5 is basically similar to the F.4, with the exception 
of the nose. This is longer and of slightly different profile, and 
houses the camera installation and other equipment. The proto- 
type FR.5 has already completed its initial flight trials. 


N.Z. Race Navigation 
EMBERS of the Institute of Navigation, meeting in the 
lecture-hall of the Royal Geographic Society last Friday, 
heard a first-hand account of the _— Zealand Race when papers 
were read by two of the R.A.F. Canberra pilots and the chief 
navigator of the R.A.F. entry. The lecturers were W/C. L. M. 
Hodges, leader of the flight and pilot of the P.R.7; his navigator, 
S/L. R. Currie, and the winning pilot, F/L. R. L. E. Burton. 
Summing-up the lessons of the race, W/C. Hodges said it 
had further shown the potentialities of high-speed jet travel, and 
that within ten years a 24 hr trip to New Zealand might be 
commonplace. From a military angle, it had shown the flexibility 
of jets in an emergency. In the six months of preparation, and 
in the race itself, they had explored the range and speed charac- 
teristics of the Canberra to a degree which might have taken 
18 months to two years under normal squadron service conditions. 
No serious navigational difficulties had arisen, and the R.A.F. 
performance said much for the soundness of the basic navigational 
training in the Service. 
We hope to summarize the papers in our next week’s issue. 


New A.B.A.C. Trophy Awarded 
HE first presentation of a cup donated by Mr. A. T. Lennox- 
Boyd, M.P., for competition between this country’s flying 
clubs was made at the Waldorf Hotel, London, on Friday last. 

The occasion was the annual dinner of the Association of 
British Aero Clubs and Centres, when the “most efficient club” 

~and therefore the prize-winner—proved to be the Southend 
Municipal Flying School. 

Deputizing for the Minister in proposing the health of the 
A.B.A.C. was Mr. John Profumo, M.P., parliamentary secretary 
to the M.T.C.A., who congratulated the association on the 
progress it had made, in spite of difficulties. He then quoted 
figures from the report of the association; flying membership 
was 5,300, and non-flying membership 6,100, compared with 
4,600 and 4,000 respectively in 1950. During 1952, a total of 
414 Private Pilots’ Licences were issued, and 734 renewed. 

The clubs’ most important contribution, he continued, lay in 
their encouragement of individualism, enterprise, courage and 
initiative in members. Mr. Profumo then handed to Lord Runci- 
man Mr. Lennox-Boyd’s trophy, which was to be awarded 
annually to the most efficient club, and concluded by suggesting 
the thought of a Commonwealth association of aero clubs. 

Viscount Runciman of Doxford, president of the association, 
said in his reply that the aim of the Association remained that of 
helping the clubs as much as possible. Turning to the Lennox- 
Boyd cup, Lord Runciman described the basis of the judging 
(which has been performed jointly by A.B.A.C. and M.T.C.A. 
officials). Sixty per cent of the marks were awarded for the clubs’ 
actual flying, 20 per cent for administration, and 20 per cent for 
individual qualifications such as the extent of work in connection 

with the A.T.C. After much thought, the 
Committee had awarded the trophy to the 
Southend Flying School, with the Liverpool 
and Blackpool clubs second and third. 

Lord Runciman then presented the trophy 

to Mr. Bernard Collins, manager of the 
Southend School. 

Mr. B. L. Bathurst, listed as chairman of 
the association, began his toast to “The 
Guests” by explaining that, as from that 
afternoon, Mr. Eustace Miles had taken over 
this appointment. He went on to speak well 
of all the guests present, including one from 
the M.T.C.A., who had managed to include 


THE ROYAL FLIGHT: Crew of the B.0.A.C. Strato- 
cruiser ‘‘Canopus,’’ in which H.M. the Queen flew 
to Jamaica (see news-item above). Left to right: 
Capt. A. C. Loraine, Capt. R.A. Callander, 1st/Off. 
J. E. Willett, Nav/Off. J. D. Elliott, R/Off. C. H. P. 
Phillips, Eng Off. E. O. Draper, Eng/Off. R. Skepel- 
horn, Stewards R. L. Dunkley, J. Jarvis, M. J. 
Heath and Stewardess J. Rolandi. 
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“minus two hundred divided by the square root of the members” 
in a suggested formula for club efficiency. 

Replying for the guests, Mr. George Ward, M.P., Under- 
Secretary of State for Air, emphasized that for those who wanted 
pure flying, and not the mere mastery of mechanical devices 
(required on modern high-performance machines) the clubs 
satisfied a most important need. 

A final speech was made, in French, by M. Champelauvier, 
of the Fédération Nationale Aéronautique de France, who 
emphasized the need for co-operation between the aero clubs 
of Britain and France, and expressed his belief in the future of 
the helicopter. 


Auto-Ejection Trials 


T was disclosed last week that, during September, the Martin- 
Baker and Irving companies carried out a series of trials which 
showed that a great deal of progress has been made in the inter- 
related techniques of ejector seat and parachute operation. The 
equipment employed consisted of the Martin-Baker automatic 
MB.2E seat and the standard Irving 24ft canopy. 

As in earlier tests a Meteor T.7 was used, based at Chalgrove, 
Oxon. No live drops were attempted, but dummies were success- 
fully ejected at a height of only 200ft and a speed of 600 m.p.h., 
and in every case the canopy brought the dummy down to the 
steady rate of descent before reaching the ground 

From these results, say Irvings, it can be deduced that their 
parachutes can safely be used with the fully automatic Martin- 
Baker seats at all subsonic aircraft speeds likely to be met with in 
the near future. 


A Civil Pilot’s Courage 

STORY of courage and resourcefulness displayed by a civil 

pilot in Australia was revealed last week in the London 
Gazette by the announcement of the award of the George Medal 
to Clarence Robert Hibbert, senior examiner of airmen, Common- 
wealth Department of Civil Aviation. The citation states that 
Mr. Hibbert was the captain of a Drover aircraft en route from 
Wewak to Momote Airfield, Manus Island. It continues: 

“Over the Bismarck Sea part of the propeller on the port engine 
became detached and pierced the pilot’s cockpit, smashing Hibbert’s 
left foot and causing the subsequent failure of the remaining two 
engines. 

“In spite of his injuries, Hibbert immediately brought the aircraft 
under control and transmitted the distress signal. Realizing that he 
was physically unable to continue to pilot the machine he directed that 
he be removed from the cockpit and replaced at the controls by a 
qualified pilot who was a passenger in the aircraft. He then attempted 
to transmit further distress signals. When it became apparent that 
the machine would come down in the sea, he went to the rear of the 
aircraft to make the vital preparations for this emergency, and it was 
largely due to his efforts that the dinghy and its associated life-saving 
equipment were successfully launched. 

“After the occupants had transferred to the dinghy, Hibbert, a!though 
in great pain and weak from the loss of blood, continued to discharge 
his responsibilities as captain and was primarily responsible for the 
successful assembly and use of the emergency radio transmitter 

“Throughout the whole operation Hibbert displayed qualities of 
leadership ...in keeping with the highest tradition of service in the air.” 

Another examiner who was on board the Drover, Mr. ‘Thomas 
Peel Drury, receives the Queen’s Commendation for his actions 
after the aircraft ditched. 


Brazil and Aircraft Imports 


EW exchange regulations, now in force, will have a bearing 

on aircraft imports into Brazil. From our correspondent in 
that country comes a note on the new system. Exchange avail- 
able for imports, he says, is spread over five categories of 
merchandise and sold by auction on the various stock exchanges, 
Registered firms bid the premium they are prepared to pay on the 
official rate of exchange and, if successful, receive a promissory 
note. This entitles them to an import licence, and any authorized 
bank will then furnish the corresponding exchange cover against 
payment at the official rate. 

Category 1 imports, to which 50 per cent of the exchange is 
allotted and for which the minimum premium is 10 cruzeiros per 
dollar (or the equivalent in other currencies) include aircraft 
engines and accessories; aviation spirit and lubricants; and air- 
craft radio equipment. 

Category 3 imports, for which 15 per cent of the exchange is 
reserved and for which the minimum premium is 15 cruzeiros, 
include: radar apparatus; electric lighting equipment for aircraft; 
pulverizing and spraying apparatus; and pneumatic tyres and 
tubes for aircraft. 


Wholesale DC-3 Conversion 


LSO arising out of Brazil’s foreign exchange situation, an 
interesting proposal is afoot for large-scale conversion of 
DC-3s to Super DC-3s. The Director of Aeronautical Supplies, 
reports our correspondent, has said that the quota allotted to 
















SCOTTISH SEND-OFF: At the formal opening of the Rolls-Royce East 
Kilbride factory, described on page 693. Top table, |. tor.: Mr. W. A 


Robotham (director R-R); Air Chief Marshal Sir John W. Baker; 
Rear-Admiral Caspar John; Mr. Duncan Sandys; and Lord Hives 


imports of complete aircraft will be entirely absorbed in the 
purchase of modern equipment for international lines, leaving 
nothing for renewals to domestic fleets. It is therefore proposed 
to convert no fewer than 300 DC-3s and C-47s, provided that 
the Air Ministry will cede plant and labour while the operators 
obtain from the United States the necessary components. These 
will consist of P. and W. R2000-13 engines, and undercarriages, 
wings and airscrews. It is stated that conversion will cost 
£40,000 per aircraft, as against £320,000 for a replacement such 
as the 44-seat Convair. [Douglas quote £100,000 for conversion.]} 

Our correspondent adds that the Export-Import Bank, 
Washington, has granted a credit of 3,110,000 U.S. dollars to the 
Lockheed Aircraft Corporation towards the supply of three Super 
Constellations to Viacao Aerea Riograndense. The loan will be 
amortized by monthly payments over four years, beginning in 
March 1955, with interest at 4; per cent per annum. The Bank 
of Brazil has authorized a loan of 60 million cruzeiros (£1,200,000 
to Panair do Brasil to enable that company to acquire four Comets 
for its international routes. The total cost exceeds 160 million 
cruzeiros 


History and Herr Messerschmitt 


ILLY MESSERSCHMITT, the former designer of German 
iuircraft, recently discussed his Me262 twin-engined fighter 
with American journalists. After saying that his firm built “600 
to 800” of these aircraft, he went on to claim that the Me262 was 
the only jet fighter to see action in World War II and that it 
reached 640 m.p.h. in horizontal flight at sea level in 1945 
Assuming these statements to have been accurately quoted, they 
are, to say the least, open to question. It is odd that Herr 
Messerschmitt should not remember within 200 aircraft how 
many 262s were built. Again, he cannot claim that no other jet 
fighter saw action in the 1939-45 period; the Gloster Meteor was 
standard equipment in a number of squadrons from 1944 onwards 
and these operated from Britain and the Continent, destroying 
many flying bombs and piloted aircraft. As for the 640 m.p.h 
figure, we would like to see the German designer going into a little 
more detail on how the speed was achieved; after protracted test- 
ing in this country the maximum speed of the Me262 was found 
to be 517-520 m.p.h. 


The Extraordinary X-3 
HEN the photographs reproduced overleaf came into our 
office we recalled the country bumpkin who, confronted with 
a giraffe for the first time, exclaimed “I don’t believe it.” We 
have watched the Douglas X-3 progress from the original project 
of 1947, through many variations, right up to this form—which 
is by no means final. And yet, prepared as we were, the know 
ledge that the X-3 has actually been built, and flown by a human 
pilot, comes as a shock and as an unpleasant reminder of this 
country’s lack of attempts at research in comparable fields 
In our survey of the work of the Douglas D.558-2 Skyrocket 
(Flight, May 9th, 1952) we quoted the pilot principally con 
cerned—Bill Bridgeman—as pleading for a “genuine” supersonic 
aircraft capable of keeping above Mach 1 for a time measured 
in minutes, not seconds. He also asked for a true supersonic 
wing-section, adequate irreversible controls (and, perhaps, a yaw 
damper) and an efficient cockpit-conditioning system. 
Fulfilling these requirements the Douglas X-3 is the outcome of 
a joint programme by the U.S.A.F. Air Research and Development 


Command, assisted by the N.A.C.A. and U.S. Navy, with 
Douglas, Santa Monica, as the sole contractor. It may be noted 
that the Skyrocket was a Douglas/Navy development. The X-3 


a Navy contract of 1947 calling for a research air 


grew out of 
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THE X-3 is white-painted, as are all N.A.C.A. 
research machines. Though all-up weight 
exceeds that of the DC-3, span is less than 
that of a DC-3 tailplane. The illustration 
below depicts the Douglas crew preparing the 
X-3 at Edwards A.F.B. Boundary-layer siots 
are visible just forward of the main intakes; 
the air extracted probably passes out around 
the jet nozzles. The needle nose carries 
several pitot/static and yaw-sensing heads. 





DOUGLAS X-3 


Two Westinghouse J34 turbojets of 4,500 Ib thrust 
each. Span, 22ft Bin; length, 66ft Yin; height, 12ft 6in; 





FROM ALL QUARTERS... 


craft capable of Mach 3. Remembering how little was known 
of such speeds in those days it is doubtful if the contract speci- 
fied anything else. 

Over 60 possible combinations of turbojet, ramjet and rocket 
power unit were studied. It is nothing short of extraordinary 
that the power of the X-3 is derived solely from a pair of after- 
burning Westinghouse J34 turbojets of but 9,000 Ib total thrust. 
Rockets, will, we hear, be added later. The X-3 has a small, con- 
ventional fin and rudder; single movable horizontal tail surface; 
conventional ailerons; “droop-snoot” wing leading-edge; and split 
flaps. The wing is, of course, sharp-edged and stubby—and 
unswept, for there is little to be gained and much to be lost by 
introducing sweep-back for a Mach number of three. 

Altogether the control system of the X-3 is surprisingly con- 
ventional—far more so than those of such aircraft as the F-100 
and F-103, although the latter are much better-looking. As the 
X-3’s wing loading at full load works out to at least 200 lb/sq ft, 
the wing must be completely solid, apart from a small spanwise 
channel for control runs. All controls are clearly fully powered 
and irreversible. The leading edge and ailerons are hinged from 
external brackets which result in long under-wing fairings. Air- 
frame materials consist almost exclusively of stainless steel, 
titanium alloys and K-Monel alloy, all of which retain their 
strength at the temperatures produced by skin friction—which 
we estimate to reach 1,500 deg F at sea level, falling to 500 deg F 
at 200,000ft. We know that an air-conditioning system of unusual 
capacity is fitted, although the pilot of the X-3 always wears a 
full-pressure suit 

The pilot sits in a slightly reclining position on the port side 
of the small cockpit. Unless the entire nose is removable for 
the purpose, he enters via the nosewheel door. Under the intakes 
are what appear to be fan-type air brakes, of a design similar to 
those of the SAAB J 29. Directly under the wing, the flat-bottom 
of the fuselage is apparently formed by a huge air brake almost 
identical in shape to that of the F-100 (Flight, November 6th). 
Within the fuselage is housed 1,200 Ib of experimental equipment, 
some of which is linked with the pressure-sensing holes scattered 
over the airframe, of which there are some 850. Nearly all the 
equipment carried was specially developed by the N.A.C.A. 

For over a year the X-3 has been operated from Edwards 
A.F.B., California. With a take-off run of 15,000ft the X-3 
cannot take off from any other airfield 

The X-3 has carried out some impressive flights but, without 
rockets, cannot have approached the limits given in the table 
above. With a razor-edge wing, even allowing for the drooping 
leading and trailing cdges, the maximum lift coefficient cannot be 
high; assuming an empty weight of some 15,000 Ib, the landing 
speed inevitably works out to over 200 m.p.h. 


all-up weight, over 27,000 Ib; design speed, Mach 3 
(representing from 1,960 to 2,280 m.p.h., depending 
on height); design altitude, 200,000 to 300,000fr 


Australian Firefly Trainer 

Now undergoing final full-load, Ratog and armament trials by 
the Royal Australian Navy is the protoype of an interesting 

AS.5 

Australia. Outwardly distinguished by having two stepped cock- 


Firefly conversion undertaken by Fairey Aviation of 
pits, the new variant is suitable for dual instruction, tactical 
training, gunnery and rocket work, bombing, deck-landing and 
catapulting, and night flying. 

Very considerable re-working has been necessary, and this has 
been carried out by a design-team under L. C. Williams, engineer- 
ing manager, R. A. Manuel, chief technician, and L. C. Pitt, 
experimental D.O. head. The Firefly T.S is the first aircraft 
engineered by this branch of the company. 
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ROLLS-ROYCE 
EXPANSION 


East Kilbride 
Opened by Minister of Supply 


QO: Friday last the Rolls-Royce factory at East Kilbride, 


Formally 


Factory 


near Glasgow, was formally opened by the Minister of 

Supply, Mr. Duncan Sandys. Many distinguished guests 
were present, including the Earl of Home, Minister of State for 
Scotland; Sir Patrick Dolan, chairman of the East Kilbride 
Development Corporation; Air Chief Marshal Sir John Baker, 
Controller of Supplies (Air), M.O.S., and Rear-Admiral Caspar 
John, Deputy Controller of Supplies (Air), M.O.S. 

A tour of the shops was followed by a second ceremony in 
which the Minister, from a control panel at East Kilbride, started 
up an Avon engine at the test-plant 2} miles distant. Sound and 
vision were relayed back to East Kilbride. 

In welcoming the guests at luncheon, Lord Hives (chairman, 
Rolls-Royce, Ltd.) said that when, at the beginning of the Korean 
war, the company was asked to expand production facilities, they 
had no hesitation in saying that the expansion should be in 
Scotland. During the war, 25,000 Merlin engines had been built 
in the Glasgow area, and an even greater number had been over- 
hauled and sent back in service. Since the war, the company had 
always employed more than 4,000 people in the area. 

In proposing the toast of “East Kilbride,” Mr. Duncan Sandys 
said that in his capacity as “landlord of the factory,” he could 
think of no more desirable tenant than Lord Hives. He also said 
that great things were expected of the by-pass principle incor- 
porated in the Conway engine, in increasing range and reducing 

operating costs by saving in fuel consumption. 

In due course, presumably, the Conway will be among the 
engines manufactured at East Kilbride. The works, which is 
already in production, is at present handling Avons and Derwents. 

The factory consists of four main blocks (machining, assembly, 
process-plant and stores) separated by roads; behind these are a 
receiving block and the boiler-house, and in front, facing the main 
road to Glasgow, is a two-storey office building. A canteen and 
welfare-hall occupy a separate island site. 

Machine-shop equipment comprises a variety of modern 
general- and special-purpose tools capable of high-precision work 
on components ranging from small studs to compressor-shafts 
machined from forgings weighing 4} cwt each. In the assembly 
and repair block, engine sub-assemblies are built up separately 
and then passed to the erecting line, extensive use being made of 
specially designed stands. Rebuilding of repaired engines is 
handled on similar lines, and in this section there are very complete 


(Right) Repaired Derwents and—in background—Avons being prepared 
for despatch. (Below) An Avon in the test-house, the control-room of 
which is also shown; main items are by Heenan and Froude, Ltd. 


facilities for stripping-down, degreasing, and crack-testing of 
parts before they are passed to the inspection bays for visual 
examination. At the output end of the assembly block are facili- 
ties for inhibiting and preparing engines for despatch. 

The process block houses a range of hardening and tempering 
furnaces and a new type of gas-carburizing plant which over- 
comes the familiar problems of scaling. In this section, too, is a 
plating shop, equipped to carry out a dozen protective and other 
processes under the control of an adjoining laboratory. 

Also in the process block is the tool-room, equipped with P. 
and W. and Oerlikon jig-bores and other precision equipment, 
and in the adjoining standards room the atmosphere is controlled 
for both temperature and humidity. 

A notable feature of the overall layout is the installation of a 
dragline conveyor, consisting of a chain moving below floor-level 
and carrying attachments which, projecting through a slot, enable 
trucks to be quickly coupled to the chain. This conveyor is 
used for the issue of materials to machine and process depart- 
ments, the transport of part-machined components between blocks, 
and the transportation of finished parts to the stores. Where it 
enters or leaves blocks there are automatic air-lock doors which 
permit passage of the trucks while preventing cold air or dust 
from entering the shop interiors. A routeing device enables the 
various destinations of the trucks to be preselected. 

Though the test-site is sufficiently far from East Kilbride to 
avoid disturbance to residents, particularly effective silencing 
equipment ts installed at the test-houses. 
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HERE 
AND 


THERE 


Faster— 

THE R.Ae.C. announced last week that 
Lt.-Cdr. Lithgow’s world speed record in 
the Vickers-Supermarine Swift F.4 on 
September 25th has been confirmed by 
the F.A.I. at 1,184 km/hr (735.7 m.p.h.) 
The provisional figure was 737.3 m.p.h., 
and the reduced speed is the result of re- 
calibration of the timing apparatus on 
return to this country. Lt.-Cdr. Verdin’s 
753.4 m.p.h. in the Douglas F4D Skyray 
on October 3rd still awaits con‘irmation 
Two N.Z. race records by Canberras are 
also confirmed. 


—and Faster 

FLYING the Douglas D.558-2 Skyrocket 
after release from a B-29 at 32,000ft on 
November 20th, Douglas test pilot Scott 
Crossfield attained a height of 60,000ft 
and, in the subsequent dive, a speed of 
1,327 m.p.h., equivalent to just over 
Mach 2. His 28,000ft climb took three 
minutes and consumed three tons of 
rocket fuel. These figures were an- 
nounced last week by the N.A.C.A. The 
same pilot flew the Skyrocket at 1,272 
m.p.h. on October 14th. High-altitude 
speed flights of this kind are not eligible 
for F.A.I. recognition as records. 


Venezuelan Jets 

FROM Venezuela it is learned that Rolls- 
Royce are shortly to open a large overhaul 
base at Caracas. It is also understood that 
a further order for Canberras is likely to 
follow the delivery, now completed, of six 
of these machines. The Venezuelan Air 
Force are also operating some twenty Vam- 
pires. L.A.V.’s Comet 2s are due for 
delivery early in the New Year. 


Another Export Rise 
FOR the fifth time this year, British 
aviation exports in September—figures for 
which are now available—exceeded £5m 
in value. The total for the first nine 
months of the year was some £49m, an 
increase of £5m on last year’s figure; on 
average, this represents an annual rate of 
£65m. The industry’s labour force con- 
tinues to rise at about 2,000 a month; in 
August, the latest month for which 
figures are available, the total was 221,600 
not including those engaged on acces- 
sory and sub-contract work. 


Belgian D.F.C.s Foregather 
THIRTY-SIX of the 47 active members 


of the D.F.C. Club of Belgium attended 
the recent dinner held at Melsbroek Air- 
port, Brussels. The club’s members, all of 
Belgian nationality and holders of the 
D.F.C. and other British awards, meet 
three times a year, the reunions being 
organized in turn by the three member- 
ship groups—those who remained in the 
Belgian Air Force, those who joined 
Sabena (Belgian Air Lines) and those who 
entered other civil occupations. The 
Melsbroek dinner was organized by the 
Sabena group, and the news of it reaches 
us from Captain L. W. Thorne, D.F.C., 
G.M., who, as an Englishman flying for 
Sabena, is an honorary member. 


ROYAL CHRISTMAS-CARD: This fine aerial view has been prepared for the Duke of Edinburgh. 
Specially flown for it over Windsor Castle were the four types on which His Royal Highness has 
learned to fly—Chipmunk, Harvard, Oxford and Dove. 


Jubilee Celebration 

THE joint R.Ae.S.-R.Ae.C. dinner to 
celebrate the 50th anniversary of powered 
controlled flight, to be held at the 
Dorchester, London, on December 17th, 
is to be followed by the first showing of 
a film, The Story of the Century. Made 
by Shell Film Unit in collaboration with 
the R.Ae.S., it depicts the growth of 
aviation and its impact on twentieth- 
century civilization. Tickets for the dinner 
(£3 10s. inclusive of wines) are available 
only to members of the R.Ae.S. and 
R.Ae.C. and their guests; application must 
be made by December Ist. 





FIFTY YEARS REVIEWED 
HE December 11th issue of 
Flight—a fortnight hence—will 

be a greatly enlarged special num- 

ber in commemoration of the 50th 
anniversary of powered flight. 

Among other features it will con- 

tain what we believe to be a unique 

review, both in scope and in the 
presentat‘ion of numerous illustra- 
tions, of the development of heavier- 
than-air flight since the days of the 

Wright brothers. This supplement 

alone will constitute a valuable work 

of historical reference. 











Pembroke Delivery 


ON Thursday, November 19th, the first of 
four Percival Pembroke C.1s, ordered by 
the Southern Rhodesian Air Force, left 
Benson, Oxon. on its delivery flight. Pi'oted 
by Capt. Edward Cunnison, D.F.C., 
S.R.A.F., the Pembroke carried a crew of 
two, and five other S.R.A.F. personnel. The 
flight was made via Istres, Tunis, Fayid, 
Khartoum, Entebbe, Tabora, N’dola, and 
New Sarum Airport, Salisbury. 


Hatfield to N.Z. 


MR. R. W. JAMIESON, hitherto a mem- 
ber of the de Havilland business office at 
Hatfield, was due to leave England last 
Wednesday to take up an appointment with 
the New Zealand de Havilland company. 
A New Zealander by birth, Mr. Jamieson 
joined the D.H. Technical School in 1936, 
served as a pilot throughout the 1939/45 
war, and rejoined the company in 1946 as 
a production test pilot. Since 1950 he has 
been specializing in Comet business. 


Flat or Spherical ? 

APPARENTLY well-authenticated reports 
of a “flying saucer” seen over south-east 
England on November 3rd and tracked on 
A.A. radar screens were followed, on the 
19th, by an Air Ministry report that a 
meteorological balloon released from Craw- 
ley on the date in question had flown over 
the area, eventually attaining a height of 
57,000ft. Similar reports of strange objects 
over Lancashire on the 20th brought a 
statement from a met. officer at Ringway, 
Manchester, that balloons had been re- 
leased that day. 


Bang Off 


REPLYING in the Commons last week to 
questions about the fall of practice bombs 
in and around Saltfleet, Lincs, Mr. George 
Ward (Under Secretary of State for Air) 
admitted there had been 16 such incidents 
between March 1952 and November 12th 
last. He explained that it would be waste- 
ful to establish ranges in remote parts of 
Scotland or Wales in view of the distance 
which aircraft would have to travel from 
Eastern Counties bases. Most of the 
incidents had been caused by technical 
faults, and inspection was being tightened. 
The target near Saltfleet was being moved 
700 yards southward. 


Historical Literature 


THE collection of rare and historic books 
on aeronautics accumulated over a period 
of many years by Lt-Col. W. Lockwood 
Marsh, F.R.Ae.S., is shortly to be sold 
by auction. It ranges from 16th-century 
works to an 1897-1943 set of the Journal 
of the Royal Aeronautical Society and a 
1909-1948 set of Flight. The sale is to 
take place at the auction rooms of Hodg- 
son and Co., 115 Chancery Lane, London, 
W.C., on Thursday, December 10th. 


Lockheed Missiles 

RESPONSIBLE for the design, develop- 
ment and production of pilotless aircraft and 
missiles, a new division has been estab- 
lished by Lockheed Aircraft. It will be 
headed by Elwood Quesada, a former 
lieutenant-general of the U.S.A.F. in 
charge of fighter forces in Europe and 
Africa during World War II. Robert Gross, 
the company’s president, says that their 
work in the field of pilotless aircraft has 
“demonstrated such an exciting potential 
in the light of current military require- 
ments” that they feel it must be speeded 
and expanded. 
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You can look to Caitadair as a permanent, reliable, fully 
authorized source for spare parts. for C47/DC3 type aircraft. 


Canadair has in stock thousands of components, assemblies, 
detail parts, accessories, hardware and vendor items; 

and requirements that cannot be filled from stock are 
being manufactured to latest specifications. 


Servicing over 100 airlines in 45 different countries, 
Canadair lists among its clientele the world’s 
foremost aircraft operators. 

It will pay you to deal with Canadair 

— an established Company with a world-wide 
reputation for dependable manufacture. 
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For further information: European Representative, J. H. Davis, 5 
Princes House, 190 Piccadilly, London, W1, England. 


CANADAIR 


LIMITED, MONTREAL, CANADA 
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We will gladly mail you 
the Canadair brochure on 
spare ports. 
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In the design of Britain’s 
Aircraft 

this unit 

is recognised as an 


INTEGRA. 


part of the job 





High pressure hydraulic pumps and motors for general 
service and power flying controls. 

Fitted as standard equipment on aircraft manufactured 
by Vickers-Armstrong Ltd. (Aircraft Section), Gloster 
Aircraft Co. Ltd., Handley Page Ltd., Westland Aircraft 


Ltd. and the Bristol Aeroplane Co. Ltd. INTEGRAL LIMITED 

The pumps contain a built in pressure control off loading \q ewes eee eeeeee sn eeeeseneen 
valve and for electric motor drive can have constant BIRMINGHAM ROAD - WOLVERHAMPTON 

work characteristics. Telephone: Wolverhampton 24984 


Sequence, Control and Relief Valves, Cut-out controls 
and Pressure Switches. 


ERMETO 


Regd Trade Mark valves 
for high-pressure 
pipe lines 











Expressly designed 
for the job! 


Normally our stocks of stan- 
dard valves are sufficient to 
meet urgent requirements. For 
large quantities, however, de- 
livery is from 8-12 weeks. 
Non-standard valves for 
special requirements gladly 
quoted for on receipt of details. 


Technical literature _ BRITISH ERMETO CORPORATION LTD. 
available on request Maidenhead, Berks. Telephone 2271-4 
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FRANK BESWICK, 
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“The terminal build- 
ings were, to say the 
least, austere’? — at 
Tooraweenah, a typical 
outback airfield. 
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OUTBACK AIR TRANSPORT 


A Blessing to the People of Australia’s Bush Country: Touring the Butler Company's Routes 


WANTED to see something of the Australian outback, 

where the real wealth is produced, and the rapidly 
developing bush air-transport services of which I had heard 
so much. 

So, early one morning, I set out from Sydney on a DC-3 of 
Butler Air Transport Pty., Ltd. 

The first stop was Tooraweenah. It was an exceedingly happy 
introduction to what I wanted to see. At “Toora” they still told 
the story of how Arthur Butler, the company’s founder and 
present chairman, landed in the field there after his record- 
breaking flight in a Comper Swift from England to Australia; and 
of how, whilst Pressmen and public waited to welcome the 
triumphant hero at Sydney, he forgot the flight whilst he made 
his marriage proposal to the present Mrs. Butler. 

I was told that before he took off again the ambitious young 
pilot promised the people of Tooraweenah that one day he would 
bring them the benefits of an air service. He has done just that. 

The simple figures are more than interesting. Tooraweenah is 
about 204 miles by air from Sydney, and 353 by (very indifferent 
road. Journey time by rail is 16 hours—and 27 miles to the rail- 
head. Our flying time was 1} hours. 

Air fare is £4 10s single, against £3 11s by rail. Return rail 
charges show a greater saving, though to the price of the rail 
ticket must be added the cost of food and sleepers. But in an 
area where a rabbit catcher can earn £5 to £7 a day, and a sheep 
shearer rather more, the little extra ticket costs are irrelevant 
when one saves such time. 

There are some other fascinating statistics. 

The population of Tooraweenah I believe to be about two or 
three hundreds; but the number of people coming and going at 
the airfield last year totalled 15,000. There are DC-3 services 
from Sydney on five days of the week, whilst on Mondays and 
Wednesdays the area supports two services in the day and a 
Heron helps to move the weekend traffic. 

Of course they drive in from townships and sheep stations 
from as far as eighty miles away, but on any showing the traffic 
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figures are remarkable. It was a similar story at the other seven 
or eight communities I visited, over a network of two to three 
thousand miles. 

At Coodooga, for example, by the Queensland border, there are 
not more than 140 people in the settlementgtself, and on the last 
fifty miles to this air-strip I don’t suppose I saw half a dozen 
houses. They have a twice-weekly service. As we drove from 
the airfield to the village, bouncing skilfully along from crag to 
crag on what I understand they call a road, I asked the wife of the 
local Butler agent how many people wanted to travel by air from 
Coodooga. “Oh,” she said, “I get an allocation of eight seats a 
week, and I try to borrow extra when I want them.” As a per- 
centage of the population—even of the shire, let alone the village 


(Above) The Butler agent at 

Tooraweenah, Mr. Fletcher, 

refuels the de Havilland 

Heron; the pump was being 

manned by the crew and 
the author 


(Left) Passengers arriving at 

Coodooga — a ___ settlement 

which probably provides ‘‘as 

high a proportion of air 

travellers as any community 
in the world.”’ 
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this must be as high a figure of air travellers as in any com- 
munity in the world. 

This practice of “borrowing” was, I found, highly developed. 
By telephone one agent would borrow from, or lend to, another 
down the route. It seemed efficient, delightfully personal and 
certainly less costly than a teleprinter seat-booking system. 

I was especially interested in the ground facilities offered at 
these utility airfields. We have something of the same problems 
at home—in Scotland, for example—in providing facilities for 
sparse traffic at lowest cost without cutting into safety margins. 

Most of the runways I saw were natural earth or part grass. At 
Tooraweenah, which had only just been taken over by the Depart- 
ment of Civil Aviation, I was introduced to a likeably keen young 
man in overalls who was their representative. After a week’s 
training at another airfield, he was on six months’ probation. 

I asked him whose responsibility it was to see that the runways 
were serviceable. The young man said it was his. What if there 
are too many loose stones? They are rolled. Who rolls them? I do. 
Who operates the fire tender? I do. 

One day, elsewhere, it was with the local Butler agent that I 
went out in a car to drive off a few cattle that had strayed on to the 
runway. They moved reluctantly. Too fat and contented, the 
agent said. Which seemed quite true, though one of the mysteries 
of Australia is how animals contrive to get nutriment at all from 
the odd wisps of dry vegetation which are all one can see for 
miles on some of the flat dry stretches. 

It was sheer delight to meet some of these local agents. All 
seemed to have additional interests, of course. Most served on 
some public body—a member of the shire council, or maybe even 
as mayor of the town. They, too, turned a hand to anything on 
the airfield. 

And so did the pilots when necessary. At Coonamble, for 
example, I found myself taking turns with the two pilots and the 
local agent in pumping by hand 160 gallons into the Heron. 

The agent, Mr. Fletcher, apologized afterwards that I had been 
pressed into service. As he had served on the Reserve in the last 
war, and had been wounded in France in World War I, and had 
served Her Majesty in the South African campaigns, I cannot 
think any kind of apology was due from him to me. 

Undoubtedly this readiness to lend a hand at anything that 
needs doing is one of the things that makes these services possible. 

Looking still rather doubtfully, maybe, at the rough surface at 
‘Tooraweenah I asked how many accidents they had had. None, 
they said, excepting we once had a Dragon taxi into a ditch. The 
record of these companies certainly is remarkable. Ansett Air- 
ways told me they had had but one accident in 16 years and 
that, believe it or not, was when an aircraft collided with a 
railway engine—and compensation was paid to the air company. 

The terminal buildings too were, to say the least, austere. Again 
at Tooraweenah I found two wooden hutments used for passenger 
reception and stores, a shelter for the fire tender, and then out 
to the left a sentry-box structure marked “Men” and way out 
over on the other side a similarly shaped structure marked 
“Ladies.” I immediately took out my camera to photograph 
what I thought to be typically frugal bush facilities. At the 
next stop, however, the two central hutments were reduced to 
one; further along the route this one hutment was dispensed with 
and all that remained were the two boxes in splendid isolation, the 
sole buildings on the landscape for miles around. Later, Air 
Marshal R. Williams, Director-General of Civil Aviation, told 
me something of the development plans which he had in hand 


Butler Air Transport’s operations manager, Capt. T. R. Young, was a 
recent visitor to this country. The photograph was taken when he went to 
Vickers-Armstrongs’ Weybridge works to see the Viscount production line ; 
with him are (left) two colleagues, Capt. E. Avery and Mr. T. Williams 
and (right) Mr. R. C. Handasyde, Vickers-Armstrongs’ sales manager. 
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Dubbo is no one-horse town—as the Mayor, Ald. L. H. Ford, and the 
Town Clerk, Mr. V. Mathews, seen here, demonstrated to the author. 


for the airfields scattered over a continent, and for which his 
department is responsible. Included was an item intended to 
make these essential passenger facilities less widely separated, 
and attached to some other building so that progress to their 
shelter was a little less remarked. 

I must report that almost the last outback town I visited was 
Dubbo. I had heard of Dubbo before. It is an alternative air- 
port for Sydney. It appears that on one occasion an aircraft 
with Sir Miles Thomas was diverted there. On eventually 
reaching Sydney he was interviewed by newspapermen and the 
story, as they gave it to me, was as follows. 

“What do you think of Dubbo, Sir Miles?” 

“Well,” was the reply (and I’ve no doubt it was in charac- 
teristic good humour), “Dubbo is what I understand you would 
call a one-horse town, but I imagine that in this case the horse 
must have left some time ago.’ 

This remark, duly publicized of course, made Alderman Ford, 
the Mayor of ‘Dubbo, hopping mad. Words were exchanged. 
Suffice it to say that the Mayor was mollified. 

I did in fact meet the Mayor of Dubbo (I believe, indeed, he is 
also Mr. Butler’s local agent). He referred to this famous occasion 
when Sydney airport was closed-in, and over 200 international 
travellers found themselves seeking accommodation in the town 
of Dubbo (total population 11,000). With the help of the Mayor 
they wer re—ultimately—accommodated. 

I have no doubt that Sir Miles would agree with me that Dubbo 
is fortunate in having such an energetic and zealous individual as 
its first citizen. Thanks to him Her Majesty will be making her 
one visit to the New South Wales outback at Dubbo, and when I 
left him the Mayor was telling the agricultural-show committee- 
men that they must put on a real bull-dogging and steer-throwing 
show for the Royal visit. 

The whole point about this diversion, however, is that whilst 
to the regular air traveller on the international routes Dubbo must 
seem a rural spot, compared with the other outback places which 
I saw it is a veritable metropolis. 

Just one word about the Butler company. Mr. Arthur Butler 
himself, in some pleasantries about political views, described him- 
self as “an anti-nationalizing socialist,” and claimed his company 
to be up-to-date socialism. 

He has made it possible for the staff to take up shares, and I 
understand that 93 per cent of them have in fact done so. 
Together with their (hard) working chairman they hold 48 per 
cent of the issued stock. I must say that of those whom I came 
across all took the most lively interest in the company of which 
they owned a part. 

In another aspect of operations Butlers shared a problem 
common to many of these domestic Australian companies. Apart 
from one Heron (to be joined this month by a second machine) 
they operate DC-3s. The very important question arises as to 
how long these machines can continue their yeoman service, and 
the operators are obviously very concerned with the problem of 
replacements. ‘The machine about which I had many questions 
was the projected Handley Page H.P.R.3. 

Some observers seemed disposed to think that the small 
operators could not afford replacements at all. Certainly, if the 
cost of a new machine is to run into six figures, and it is to 
replace a DC-3 bought at a bargain price of around £10,000, 
quite new questions of capital liabilities arise. 

On the other hand, one thing seems very clear to me: the 
growth of air travel within the Australian continent cannot now 
be checked. Its influence upon the development of the nation 
is far too profound. 

Ultimately it will not be a matter of whether they can afford 
the most suitable new machine, but whether, from the national 
point of view, they can afford to do without it. 
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TWO-SPOOL TURBO-WASP 


Characteristics of the Pratt and Whitney J57 


ITH the exception of young enthusiasts who seem to 

have a propensity for recording complex designations, 

readers probably find difficulty in distinguishing one 
American gas turbine from another. Algebraic symbols and 
a complete lack of identifying names makes it all too easy for 
the reader to become lost in a welter of T- and J-numbers. 
Usually, this is of slight consequence, but the engine described 
here is very much an exception. The Secretary of the U.S. 
Air Force, Mr. Harold E. Talbott, has described it as “the 
Air Force’s future engine.” After a wait of many months, 
we can at last introduce this fine piece of engineering in an 
account which we believe is more detailed than any other to 
appear in this country to date. 

The entry of the Pratt and Whitney Division of the United 
Aircraft Corporation into the gas-turbine field followed no con- 
ventional pattern. Since 1925 the company have been renowned 
as manufacturers of some of the best——-many would say the best 
—aero-engines in the world. And, apart from quality, no other 
firm can match the Connecticut company’s production potential; 
between 1943 and 1945, for example, Pratt and Whitney and their 
sub-contractors produced a potential horsepower exceeding that 
of all the other American manufacturers combined. 

When, in 1941, this country introduced the United States to 
the turbojet, it was decided for several sound reasons to allocate 
work on the new power-plants principally to the General Electric 
Company. This left the established engine firms—Pratt and 
Whitney, Wright and others—free to maintain their colossal pro 


The J57 combustion cham- 

ber is discussed on the next 

page. The concentric com- 

pressor-drive shafts are 
visible. 


gramme of piston-engine work, with which the war was to be won. 

At the end of hostilities, Pratt and Whitney emerged as the 
world’s greatest manufacturer of piston engines, with unrivalled 
facilities both for research and production. But gas turbines are, 
as many were then discovering to their cost, a new kind of animal, 
American engineers with real gas-turbine knowledge could almost 
be counted on the fingers and, on reflection, it is surprising that 
both Pratt and Whitney and Wright fell into the trap of believing 
that the turboprop was easier to develop than the turbojet. In 
1945 both companies started work on 5,000-h.p. single-shaft axial 
turboprops and, not unnaturally, both projects caused endless 
trouble. Eventually, Wright threw up the sponge, abandoned 
their T35 unit and got in touch with Armstrong Siddeleys. Pratt 
and Whitney doggedly beat the T34 into a useable engine, and 
today, eight years from the start, it is considered ready for installa 
tion in a number of military transports. 

Work on the T34 showed Pratt and Whitney that, far from 
being a simple box of hot air, the gas turbine was going to require 
more elaborate research facilities, bigger staffs of specialist engi- 
neers, more expensive tooling and a bigger expenditure of time 
and money than had been required by any piston engine. On the 
other hand, it was clear that reciprocating power-units were 
becoming obsolescent. It is characteristic of Pratt and Whitney 
that, about 1947, while Rolls-Royce, de Havilland, the General 
Electric Company and Allison were mass-producing simple and 
useable turbojets, the biggest firm of all temporarily discontinued 
jet design and undertook an immense programme of long-term 
work, little of which could bear fruit in under five years. It is safe 
to say that no other firm could have done the same 

The main effort went into the design and construction of the 
largest and finest range of engine research facilities in private 
hands. Largest of these establishments is the Andrew Willgoos 
turbine laboratory, named after the company’s revered chief engi- 
neer, who died in 1949. This impressive establishment—which 
the editor visited, and described in our issue of January 12th, 
1950—is fully equipped for the testing of all kinds of modern 
power units, both complete and in component form. High- 
altitude conditions can be reproduced on an appropriate scale. 

While all this was going on, the company steadily built up a 
first-class team of engineers fully capable of putting these facili- 
ties to the best use. And, to keep their hand in, and also to make 
available fully developed engines of greater power than those 
then in use by the U.S. armed forces, Pratt and Whitney con- 
cluded a licensing agreement with Rolls-Royce which enabled 
them to manufacture the Nene and Tay turbojets. Some 
thousands of these engines, Americanized as the ]42 and ]48, are 
now in service with both the U.S. Navy and Air Force and, like 
all other Pratt and Whitney gas turbines, they are marketed under 
the name of Turbo-Wasp. 

By the summer of 1950, the great Willgoos laboratory was at 
work. But the company had decided the essentials of their first 
turbojet long before this; in fact, components of the new engine 
the J57—had already been made and were taken to the laboratory 
when it was completed. 

Pratt and Whitney have always concentrated on engines of high 
power and low fuel-consumption. The fact that in filling both 
requirements the engine necessarily becomes relatively complex 
and expensive is considered a secondary matter. Accordingly, 
Pratt and Whitney aimed considerably further ahead than any 
body else in America in the sure knowledge that the U.S. Air 
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Force would be prepared to pay extra for a really efficient engine. 

At the start, the J57 was visualized as a big axial to give 
10,000 Ib thrust. To meet the requirement of low specific fuel 
consumption, the newly constituted design team (headed by 
Wright Parkins, engineering manager, Perry Pratt, chief engineer, 
and W. D. Gove, senior development engineer) aimed at the 
unprecedented compression ratio of about 12:1. It was soon 
realized that such compression could not be obtained from one 
axial compressor drum without sacrificing much in the matter 
of easy starting and flexibility of operation. Just as Bristols did 
in this country, Pratt and Whitney decided to carry out the 
process of compression in two mechanically independent com- 
pressors in series. 

The compressor is the most basic part of a gas turbine, and its 
design is usually settled first. The airflow through the J57 
exceeds 200 lb/sec, and the compressor is correspondingly large; 
the blading in the initial rows is almost of ducted-fan calibre, as 
can be seen from the illustrations. The intake air enters through 
a large casting with six integral vanes carrying the large-diameter 
front bearing. After negotiating a row of guide-vanes, the air 
roars into the low-pressure element, which carries nine rows of 
blades. The compressor casing tapers rapidly and, by the time 
the second “spool” is reached, the diameter is down to about 27in. 
The second compressor has seven stages. 

Most of the J57s so far built have recorded on test compression 
ratios around 12.5: 1, which means that the air is delivered from 
the compressor at some 190 Ib/sq in and 460 deg C. Air of this 
nature would make excessive demands on aluminium blading 
and, as in most new American engines, the J57 uses steel blading 
throughout the compressor. In fact, it is very hard to find any 
major part of the J57 which is not made of steel. This charac- 
teristic certainly makes the engines very robust and well-suited to 
arduous work in all temperatures, but it is also largely responsible 
for the fact that all J57s weigh more than 4,000 Ib dry. Exhaustive 
studies by Pratt and Whitney showed that, were titanium alloys 
readily available, they could replace steel in many major com- 
ponents with a saving in weight of some 650 lb per engine. But 
not even the U.S.A.F. can afford to buy titanium alloy on this 
scale at present. 

The high compression-ratio raises other problems. Automatic 
engine-controls would seem to be an essential adjunct to all J57s 
if operating limits are never to be exceeded. The compressor 


surge-lines, for example, must cross and re-cross the operating 
limits and, in any case, the overall range of operation must be low. 
Again, since the air entering the combustion chamber is already at 


almost 500 deg C, the burning fuel has only to add another 500 
deg C to reach the turbine limit. ‘To the quoted figure of 460 
deg C should also be added a variable amount produced by kinetic 
ram-compression which, supersonic at sea level, can be 
considerable. 

The split-compressor engine requires two concentric drive- 
shafts joining the turbine stages to their respective compressors. 
The tube between the high-pressure turbine and the rear com- 
pressor is quite straightforward, but the drive-shaft between the 
low-pressure (rear) turbine and the low-pressure (front) com- 
pressor poses some problems. Since this shaft lies inside its 
hollow companion, its diameter is severely restricted; accordingly, 
the rear turbine has to be brought up as close to its compressor as 
possible if a reasonable drive is to be achieved. The compressor 
and turbines are complete entities in themselves and, once 
designed, cannot readily be shortened. All the onus of keeping 
the J57 short therefore fell on the Pratt and Whitney Burner 
Development group. 

The simple can-type of combustion chamber was rejected out of 
hand because, if excessive pressure drop is to be avoided, this 
system is not amenable to any reduction in length. For one 
thing, the central fuel nozzle makes it impossible for much primary 
air to get at the flame within about Sin of linear travel. The 
annular chamber was more attractive but, owing to the high 
internal pressures of the J57, all conventional annular chambers 
of reasonable weight would have buckled and burst within a short 
time. Again, no flame-tube capable of standing up to the con- 
ditions could be designed so that it could be removed from the 
engine without first taking the engine out of the aircraft. The 
J57’s combustion system is unique and commendable, and it is 
shown in our drawing on the preceding page. 

From the compressor, the air passes into a heavy machined 
diffuser section, where the internal pressure rises still further at 
the expense of velocity. The hot, dense air then enters the 
annular combustion zone, which houses eight flame-tubes of novel 
type. These cans are built-up assemblies of rings pressed from 
Inconel sheet—a Nimonic-like heat-resistant alloy. Part of the 
airflow enters the can through large holes to cool the flame, while 
the boundary layers flow in through peripheral slots between the 
rings, so cooling the metal of the can itself. This arrangement is 
known as the step-wall system, and the J57 can is, in spite of its 
homely appearance, a very highly developed unit. In the centre 
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of each can is a unique intake for cooling air, so avoiding the 
formation of a hot core. Around the front of each assembly are 
disposed six fuel burners, making a total of 48 for the engine (this 
even exceeds the number used on the Sapphire). They inject a 
fine spray downstream, and good mixing is achieved by baffles at 
the upstream end which promote a local reversal of flow. With 
this head-start, combustion is accomplished in an impressively 
short distance. It may be noted that each can is virtually a com- 
plete annular combustion chamber in miniature. 

The design permits very high heat-release rates with minimum 
pressure-drop and, owing to the similarity to the classical type of 
can, provides a light, small-diameter structure, with excellent 
resistance to buckling under high temperatures and pressures. 
Again, the cans can be removed with the engine installed in the 
aircraft. 

With this novel arrangement, Pratt and Whitney have achieved 
a combustion efficiency slightly exceeding 98 per cent at sea level, 
falling-off to about 96 per cent at 30,000ft, and 93 per cent at 
50,000ft. The system has been subjected to exhaustive tests in 
the Willgoos laboratory at simulated heights up to 55,000ft and, 
at the latter altitude, satisfactory combustion has been achieved 
at all powers. In the two B-52 prototypes, a variety of J57s have 
been taken to high altitudes and have been put through re-lighting 
tests with good results. But Pratt and Whitney cannot conceal 
the fact that, low down at full power, the J57 smokes like a 
locomotive. 

Attention may now be turned to the turbine assembly. Pratt 
and Whitney have written a comment on turbine design which 
is worth quoting in full: 

“The magnitude of the task handed to a turbine project group 
is in proportion to the achievements of the compressor and burner 
groups. It can be assumed that if maximum fuel economy is the 
goal, a new high in pressure-rise ratio would be achieved by a 
competent organization. The burner organization would follow 
through with a sound design not adding girth to the engine. At 
this point the turbine group must pick up the ball, maintain the 
high efficiency of the upstream components, and not add to the 
diameter.” 

From the combustion chamber, the hot gas-flow is led through 
nozzle guide vanes into a high-pressure turbine. This drives 
the high-pressure compressor and, since it receives “full power” 
gas-flow direct from combustion, it can extract sufficient power 
in a single stage while maintaining an unchanged engine diameter. 
But the turbine further downstream, which is needed to drive 
the low-pressure compressor, can only do its job if it has a much 
bigger blade area, if a proper operating balance is to be main- 
tained. ‘To provide such blade area in a single stage would 
require a rotor of excessive diameter; furthermore, the abrupt 


These sketches clarify points discussed in the text; above are shrouded 
turbine blades, while below is shown the advantage of a two-stage 
low-pressure turbine. 
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change in direction and section of the gas passage would intro- 
duce severe energy loss. By employing two low-pressure tur- 
bine stages, the requisite power can be extracted, while main- 
taining a reasonable diameter and a gas passage of optimum 
contour. This is illustrated in a drawing on the opposite page. The 
J57 thus has three turbine stages in all. 

Pratt and Whitney pioneered American development of 
shrouded blades. The only British engines in which the use of 
such blading can be revealed are the Proteus and Dart. Early 
shrouded turbines and compressors were unsuccessful, prin- 
cipally owing to improper design caused by lack of knowledge. 
Modern shrouds are not single peripheral rings, but are formed 
from individual sections, integral with each blade (see drawing 
opposite). Not only does the shroud eliminate losses from the 
blade tips, but it offers considerable mechanical benefits by 
assisting in damping blade vibration. Pratt and Whitney, in 
fact, claim that the shroud weight is more than offset by the fact 
that thinner blade-sections can be used, which would other- 
wise be subject to resonance. 

It is desirable to have as high an expansion ratio across the 
turbine as possible. The resultant large drop in pressure and 
temperature provides a flow much more suitable to an after- 
burner than a hotter, faster gas stream. In the J57, the gas 
leaves the last turbine stage no more than 540 dec C. ' 

For many years, the U.S.A.F. have been quite dogmatic about 
afterburners; these are regarded as essential for all fighters, even 
those powered by the J57. Pratt and Whitney are very proud 
of the fact that their afterburners are entirely their own develop- 
ment. They have found the J57 singularly amenable to the 
re-heat treatment, largely on account of the high compression 
ratio. We have heard Pratt and Whitney engineers say that 
“what you can’t burn in front of the turbine, you can burn 
behind.” The large turbine-expansion ratio permits very high 
afterburner fuel flows, without exceeding the temperature 
limitations of the re-heat pipe materials. Three new Air Force 
fighters, the North American F-100, McDonnell F-101, and 
Convair F-102, are all powered with afterburning J57s (J57-P-7, 
-9, and -11 respectively). All these engines develop slightly 
more than 15,000 Ib thrust, representing an augmentation of 
some 52 per cent over the basic rating. 

Although the expansion ratio is so high, the initial compres- 
sion ratio is sufficient to maintain high pressure throughout the 
tailpipe and afterburner. This results in excellent combustion 
efficiency in the afterburner at all altitudes up to the ceiling 
of the aircraft. In use, the afterburning is unlikely to be 
employed for longer than two or three minutes at a time, 
although we believe the U.S.A.F. acceptance test requires a 
25-hour run, including periods of up to 15 minutes continuous 
operation. The J57 afterburner usually employs eyelids moved 
by a pneumatic ram fed from compressor-bleed air. 

A whole range of special auxiliaries has been required for 
this engine, many of which fit neatly around the wasp-waisted 
centre section. Some shaft-driven power is taken from the 
high-pressure rotating assembly, but in most installations 
auxiliary power is provided exclusively in pneumatic form by 
air trapped from the last compressor-stage. Some of this air is 
also carried round to the front of the engine for anti-icing 
purposes. A noteworthy feature is the large diameter of the 
intake “hub”; in the B-52, this is not faired with a spinner, 
and the resulting flat-plate drag must be considerable. Bearing 
diameters are generally large in the J57, although we know 
Pratt and Whitney have had considerable trouble in keeping 
loadings at a reasonable level. The oil used is Esso Aviation 
Turbo Oil 15, a parallel development to the British Turbo 
Oil 35 by the same company, although the British lubricant is 
of rather higher viscosity. 






















Three senior executives look with pride on their company’s product: 

Wright A. Parkins, P. and W. engineering manager; Leonard S. Hobbs, 

United Aircraft vice-president, engineering; and William P. Gwinn, 
P. and W. general manager. 


So much for mechanical design. Early airborne trials were 
carried out with J57s slung underneath a B-50 Superfortress and 
a B-45 Tornado, both of which were found to fly quite happily 
with their four original engines stopped. In 1951, a number of 
J57s were put through a special-category test at 8,700 Ib, to clear 
them for Right and, at this rating, eight were installed in the 
YB-52 early last year. Since then, thousands of engine hours 
have been achieved in numerous aircraft, mostly at a U.S.A.F 
rating of about 9,500 lb. This is a conservative figure, and Pratt 
and Whitney expect the basic engine to be capable of eventual 
rating at 11,000 Ib thrust. 

Some hundreds of J57s have now been built as pre-production 
batches, and output is mounting daily. The principal source is, 
of course, the company’s main factory at East Hartford, 
Connecticut, although the immense Ford plant at Chicago is 
now tooling-up for the J57 in place of the Wasp Major piston 
engine. We will also be surprised if the U.S. Navy does not 
establish a third source of production from one of the many 
companies suffering from recent Government cut-backs in other 
engines. 

A great deal of work is going on aimed at turning the J57 
into a good civil power-plant. Knowing the amount of work 
which this would entail, it is doubtful if the JT3L—as the civil 
engine will be known—can receive a Certificate of Airworthi- 
ness within at least two years. It will give 11,000 Ib thrust 
with water-methanol and four are to power the Boeing 707 
transport. 

The popularity of the J57 in American fighters hinges largely 
upon its high compression ratio and consequent high-altitude 
efficiency. In such installations, it may eventually give way to 
the forthcoming Wright J67, which is an Americanized Bristol 
Olympus; with afterburner, the J67 is hoped to provide 21,000 Ib 
thrust, while weighing no more than the J57. But the J57 is 
available now. 

Altogether, it seems to be the J57’s lot to take over where 
other engines fail. America is, in fact, leaning dangerously 
heavily on this one power-plant. W.T.G. 


Pratt and Whitney J57 Turbo-Wasp 

Approximate characteristics of typical basic engine, excluding after- 
burner: length, 15Sin; diameter, 39in; weight, 4,200 Ib; maximum 
sea-level thrust, 10,000 Ib at specific fuel consumption 0.78 Ib/hr/Ib; 
typical cruising thrust at sea level, 7,200 |b with s.f.c. of 0.759 Ib/hr/Ib. 
Maximum thrust with afterburner, slightly in excess of 15,000 Ib 
Eventual performance of basic engine, 11,000 Ib thrust with s.f.c. of 
0.745 Ib/hr/Ib. 


AND NOW-—A JAPANESE TURBOJET 


ROM Japan comes news that the first turbojet to be designed 

in that country is now being assembled, and that bench tests 
may be expected to begin next autumn. 

The engine is designated Omiya Fuji JO-1, and it is being 
developed by Omiya Fuji Industries, of Omiya, Saitama 
Prefecture, which was formerly a part of the Nakajima aircraft 
company. The basic design has been developed from that of the 
German B.M.W. 003 turbojet, a number of which were sent to 
Japan in a U-boat in 1944. These 003s were then used for instruc- 
tion, and two (styled Ne-20) were fitted in the first Japanese jet 
aircraft—the Kikka, developed from the Me262 twin-engined 
fighter /bomber. The Kikka was to have been mass-produced for 
Kamikaze work with the Imperial Japanese Navy, but only one 
flight was made, in August 1945. 

The new JO-1 is larger than the German engine. An eight- 
stage compressor, single-stage turbine and eight “cone-type” cans 
are employed. The following data are quoted (the compression 
ratio was originally given as “turbine compression ratio” and, in 


any case, is very low): Diameter, 26jin; length, 110in; dry weight, 
990 Ib; sea-level static thrust, 2,205 lb at 12,000 r.p.m.; specific 
fuel consumption, 1.11 lb/hr/lb; compression ratio, 2.3:1; air 
mass flow, 39} Ib/sec. 












































Exterior appearance of the projected Japanese Omiya Fuji JO-1 turbojet. 








POSTSCRIPT on 


Jet Sound-energy 


Further Important Considerations: 


the remarkable difference of opinion which exists between 

the principal aircraft engineers of this country and the 
United States of America concerning the preferred method of 
mounting turbojets in a large aircraft. Briefly, British designers 
favour a wing capable of enveloping the engines completely; the 
Americans prefer the pod—a nacelle carried on the end of 
streamlined pylon. 

We wrote at length about both methods in our issue of Septem- 
ber 11th last, under the title “Pod Pros and Cons.” Since the 
appearance of that essay a number of other points have come 
to light, and they deserve an airing. 

A difficulty to which no reference was previously made— 
because little was known about it at the time—but which can now 
be described as understood and solved, concerns skin fatigue from 
jet bombardment. This is most likely to occur during take-off at 
full thrust. Buried engines, mounted at the root of the wing, can 
produce extremely high values of sound-energy intensity on the 
plating of the adjacent fuselage. As a general rule the noise level 
at a distance of one jet-nozzle diameter can be anything from 
135 to 165 decibels. Such an intensity involves violently fluctuat- 
ing pressure-differences sufficient to excite severe high-frequency 
vibration over a considerable area of fuselage skin. In one or 
two jet aircraft these vibrations have been found to cause large 
numbers of fatigue cracks over a wide area of the rear fuselage, 
not only in the skin but also across frames and stringers. On 
large aircraft the rear fuselage may be high enough from the 
ground to prevent detection of these cracks by eye. Successful 
experiments have now been undertaken with a view to develop- 
ing a simple means of preventing their occurence without altering 
the relative positions of engines and fuselage, and without loss of 
thrust. “Today, much is known of the effect of attaching small 
sections of metal in the jet-pipe nozzle to modify the flow around 
the periphery of the jet itself. Inserted strips, baffles, saw-tooth 
nozzles and other devices have all been tried and the noise-fatigue 
problem can be regarded as under control. A secondary, but 
important, advantage is that the aircraft may prove quieter both 
from the point of view of passengers and from that of outside 
observers 

With reference to other matters raised in the article mentioned 
above, we have received some comments from a correspondent in 
America which merit quotation in full. 


The B-47 Configuration 

You have [writes our correspondent] brought out in your well- 
written article an excellent summation of “pros” for the sub- 
merged-engine case, since I think you will agree that you did not 
find many for pods. Actually, though, you were a little too kind 
to the B-47 wing configuration on the score of critical drag 
rise M, which you postulated at a value of 0.90—probably on the 
assumption, because of the obvious flexibility, that the wing is a 
thin one. Actually, the structural thickness/chord ratio is around 
15 per cent and the aerodynamic (line-of-flight) t/c is approxi- 
mately 12 per cent. Nowadays, of course, this is decidedly thick, 
and the fact is again confirmed by Boeing’s own wind-tunnel 
data as openly published in Schairer’s original S.A.E. paper. At 
high altitude (high C; due to high wing loading), the critical M is 
around 0.76—say, 500 m.p.h. 

Examination of Schairer’s Fig. 4 (Cp vs. M at C, from 0.2 
to 0.6) indicates the second-order importance of high aspect-ratio 
as a contribution to low induced drag when compared with the 
over-riding factor of wave drag from M=0.75 up; e.g., at a target 
weight of 146,000 Ib (net wing-loading, 106 Ib/sq ft), 40,000ft 
550 m.p.h. and Cy, =0.56, the critical Mach number is 0.76 
(approximately 500 m.p.h.). This obviously means that in 
the 500-550 m.p.h. range, the aircraft is ploughing up the 
drag rise, piling up wave drag, wasting fuel and cutting down the 
optimum range. Here, in fact, is the so-called “coffin corner,” 
with the pilot juggling the throttle betwixt buffeting and high- 
speed stalling. A little slide-rule work suggests that the B-47 
is unlikely to make a target cruise-height of 40,000 carrying its 
maximum bomb load of 20,000 Ib and starting off with a take-off 
weight of 185,000 Ib (wing loading, 135 Ib/sq ft). With “bombs 
away,” of course, it can get above 40,000ft. 

Another rather surprising fact emerges from Boeing wind- 
tunnel research. From the aforesaid Fig. 4 it is quite easy to 
find the minimum parasite drag coefficient (Cp=0.0175) and 
the value of the so-called aerodynamic efficiency factor “e” (or the 
reciprocal, the British “k’’=-1/e). One gets the very low “e” 
value of 0.69, or k= 1.45, which means that the effective AR for 


: ‘EW regular readers of this journal can remain unaware of 
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PODS 


Effects on Airframe Structures 
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MACH NUMBER 


This graph appeared ina lecture given in America by Mr. George Schairer 

of Boeings early this year, but it was deleted from his paper presented to 

the R.Ae.S./I.A.S. conference. It gives drag coefficients plotted against 

Mach number; the chain-dotted line indicates poor pod-design and the 
fully dotted lower line represents a good pod. 


the computation of induced drag is 0,69 8.8 (the geometric 
AR) = 6.1 (approx.). (Your article gives the impression of an AR 
of around 11.) I strongly suspect that behind the elusive “e” is the 
deleterious effect of the five separate bodies of fuselage plus pods 

-plus certain other peculiarities of spanwise load distribution 
caused by sweepback. It is the effective AR that really counts 
in overall drag; and, broadly speaking, “e” decreases with 
increased AR. So, even on the score of induced drag, the Boeing 
podded wing configuration seems illogical. 

High aspect-ratio is really a throw-back to the piston era. The 
three main variables for raising the critical M are, of course: (1) 
sweepback; (2) low aspect-ratio; and (3) wing profile-thinness. 
Since all three can be combined in the delta, I think your article 
did well to spotlight the Avro Vulcan—although, by the same 
token, this rather puts the Victor out of the running and makes 
the Valiant seem already a bit démodé, especially in view of the 
latter’s recent “barnacle growth” for redesigned landing-gear. I 
was very glad to see that your article also stressed British develop- 
ment of modern undercarriages. 

Another “contra” re bicycle landing gears: In a recent S.A.E. 
paper Convair rather let the cat out of the bag with the state- 
ment that “studies in connection with the YB-60 showed that 
the increased fuselage bending moment involved to install a 
bicycle gear amounted to an increased structural weight of 
4,000 Ib; i.e., about 1 per cent of the aircraft gross weight, or 
224 per cent of the total landing gear weight—a penalty that 
could not be tolerated.” This would seem to indicate that the 
B-47 must be carrying around some 1,800 Ib of excess metal in 
the fuselage. Just figure that one out on the B-52! 





‘DIRECTORY TO BRITAIN’S PRODUCTS 


ESCRIBED by Sir Harry Pilkington, president of the 

Federation of British Industries, as “an essential part of the 
F.B.I.’s services to its members, and to buyers in all parts 
of the world,” the 1954 edition of the F.B.I. Register of British 
Manufacturers is now published.* 

This standard export reference-work is constantly used by 
importers, buyers, government organizations, etc., throughout the 
world. In the 952 pages of the new edition are seven sections, each 
with an index card to facilitate consultation. A buyers’ guide 
classifies over 6,500 F.B.I. member-firms under more than 5,000 
alphabetical trade headings, details of these firms being given in 
a comprehensive alphabetical directory. Other sections provide 
useful information on such subjects as trade associations, pro- 
prietary names and trade-marks. Introductory guidance is given 
in English, French and Spanish. 

Providing, as it does, a substantial cross-section of the most 
important producers of British goods over a very wide range of 
industry, the F.B.I. Register is acknowledged to be of the utmost 
value in promoting Britain’s export trade. 

* Published for the F.B.I. by Kelly’s Directories, Ltd., and Iliffe and 
Sons, Ltd., Dorset House, Stamford Street, London, S.E.1. In full cloth 
binding; price 42 
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Air Power at Sea 








F.M.S.. EAGLE 


Eagle, an armed East Indiaman of the early 17th 
century; Eagle, The Royal Navy’s largest aircraft 
carrier — first and twenty-first of England’s fighting 
ships to bear the name. Eagle of 1625 carried 
twenty-two guns. Her modern successor launched 
in 1946 will operate Fairey Gannets, the latest and 
most powerful anti-submarine air weapon from a 
long line designed and produced by Fairey Aviation 
for the Fleet Air Arm. 

Much of the Navy’s striking power rests in her 
carriers, the great majority of whose aircraft now as 


hitherto are of Fairey design and construction. 


* Crown copyright of the badge of H.M.S. “* EAGLE” is reserved and reproduction is 
made by permission of the Admiralty and H.M. Stationery Office. 
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of the. future 


AlIR-INDIA 
International 


have decided upon the 


DE HAVILLAND COMET 3 











Great Britain 


A.S.T. Target Glider. Designated C.4, 
the “swept delta” target developed by 
Air Service Training’s aircraft division is 
capable of being towed at high Mach 
numbers. Equipped with a firing-error 
meter and a radar transponder, it is de- 
signed for towing behind any of the latest 
military types. A sketch on this page shows 
the self-trimming linkage; as speed in- 
creases, the drag of the flat plate overcomes 
a spring and moves the central elevator 
down, so making the target more nose- 
down in flight. 


Hawker Hunter. According to our 
American contemporary Aviation Week, 
Hawkers have almost completed a Hunter 
proto with 50 degrees sweep and a 
10,000-lb thrust RA.14. But, says the 
American journal, “the project has been 
shelved by the M.o.S.” Another report 
from America announces that the Danish 
government are negotiating for a number of 
Hunters, and the sum mentioned is 
$14,450,000 including spares. No doubt 
this order (assuming the report is correct) 
was confirmed after Neville Duke’s little- 
publicized demonstration at Copenhagen 
(Flight, October 30th, p. 582). 


Fighter Command. A new camouflage 
scheme has just been approved for day 
fighter aircraft based in the United King- 
dom. The upper surfaces will be dark 
green and dark sea grey (as are all-weather 
fighters and aircraft of the 2nd A.T.A.F.) 
while the underside will be silver. It is 
thought unlikely that every Meteor F.8 
will immediately be repainted, but the new 
uniform will certainly apply to Swifts and 
Hunters as they are issued to the Service. 


United States 


Boeing B-47 Development. During the 

past four years Boeing have been studying 
a variety of revised B-47 layouts, princi- 
pally aimed at increasing range. Two 
projects have actually been built and, after 
much delay, both should fly next'year. The 
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DE HAVILLAND VARIETY: De Havilland 
Canada, having already delivered several 
hundred Beavers—mostly to the U.S.A.F. and 
U.S. Army—are continuing production of this 
most successful machine. This floatplane 
belongs to the Sangyo Keizai Press of Osaka. 
It is taking off just outside that city. D.H. 
Australia are now delivering Vampire Trainers, 
one of which is seen below. 


AIRCRAFT INTELLIGENCE 


XB-47C is powered by four big Allison 
J71 turbojets in single pods. (These pods 
are exceptionally neat and they are used 
in some varieties of twin-engined Douglas 
B-66.) The XB-47C has been virtually 
complete for some time but development 
is unlikely to proceed. The XB-47D 
retains the original J47 turbojets in the 
outboard positions but, in place of the 
inner paired units, single Wright T49 
turboprops will be installed. These are big 
single-shaft engines developed from the 
Sapphire to give about 9,000 s.h.p. A single 
airscrew, with very wide blades, will be 
used on each T49. 


France 


S.E.4050 Vautour. During the official 
trials of the first prototype, now completed, 
a considerable number of pilots handled 
the aircraft and many senior staff officers 
were given a taste of transonic flight. The 
second machine is ready to fly; it has a new 
single-seat cockpit and a dorsal spine 
similar to that of the Mystére IV and 
Hunter. The radio aerial, formerly built 


TIP AND TARGET 
The Percival Prince 
series 5 and Pembroke 
operate at increased 
all-up “+ of 
13,000 Ib. meet 
the load, the original 
Prince wing has been 
strengthened, and an 
additional section has 
been added outboard 
of the ailerons (right). 
The camber is note- 
worthy. The A.S.T. 
C.4 target (left) is 
discussed on this page. 


around the canopy, Sabre fashion, has now 
been moved into this spine. The Sap- 
phire-Vautour is elso fast being readied, 
and a later prototype will be powered by 
two of the big French Vulcain turbojets. 
Standard Atar-Vautours are already going 
into full production for the French Air 
Force. 


Leduc Developments. Professor René 
Leduc has revealed some details of his 
latest projects. The Leduc 021 is a sub- 
sonic test-vehicle carrying 630 gallons of 
fuel and, like all present Leduc ramjet 
aircraft, it is intended solely as a test-bed 
for the power plant. At low altitudes the 
climb will be made at Mach 0.84, with a 
rate of climb of 40,000ft/min. Even at 
45,000ft the climb will still be some 
4,000-5,000 ft/min. The Leduc 022 will, 
on the contrary, be fitted with swept-back 
wings and will be designed for a Mach 
number of 2, With a thrust of no less than 
60 tons (probably metric units of 2,205 Ib) 
the maximum fuel flow will be 11,000 
gal/hr; all this will be handled by a pump 
weighing 20 Ib 
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WINGS AND WAVES 


—and Hardly a Wheel: a Marine-aircraft Odyssey 


BY PATR 


(Above) A Short Sealand of Vestlandske Luftfartselskap (West Norway Airlines) tal 
mountains as a background. The photograph on the left was taken from the cabin + 
at Kristiansund, on the route from Bergen t 


HE controversy which surrounds the future use of 

marine aircraft seems always to take place in an 

atmosphere of great seriousness from which emerge 
ponderous quotations of costs and payloads; and many of 
those who cast their vote in favour of flying-boats are, one 
suspects, timorous of letting it be known that their decision 
may have been influenced simply by the fun that they have 
had in such aircraft. 

The approach of the present writers is frankly frivolous; we 
enter the controversy heavily on the side of the "boats simply 
because we experience the greatest pleasure in flying in them. The 
impressions which follow may help to explain why people get so 
frantic at the thought of marine aircraft being choked out of 
existence. 

Once u a time an aeroplane that floats was a common sight 
and a fairly common experience; now they seem to be found only 
in remote places, so that it is something of an adventure even to 
make the initial journey to their bases. We have had to travel to 
the Shetland Islands to catch a tame Sunderland, to Northern 
Norway to snare a Ju52/3m seaplane, and to Western Norway 
to find a Sealand and a Seabee, both of which had been seen at 
home but which were elusive when we tried to fly in them. 

We'll take you to the Shetlands first. 

Perhaps it was the island mists, with their attendant rainbows, 
which lent an air of unreality to our expedition and gave the 
impression that we were characters (from one of those post-war 


“Passing so close to houses that one is conscious of one’s own impertin- 
ence’’—a final approach to Bergen’s seaplane harbour at Sandviken. 


‘ 
ie ae 


films) making a sentimental journey to the scene of past glories. 
The stage was aptly set. A deserted base; derelict hangars rattling 
in a half-gale; crumpled, rusty barbed wire; a concrete path, 
cracked and moss-strewn, leading to H.Q., itself bleak and 
abandoned; and in the distance a forsaken jetty tumbling into the 
water. 

Any minute now we would hear, against the nostalgic whimper 
of a barrack-room ballad, the roar of an engine starting into life. 
The tottering buildings would pull themselves upright, the mosses 
would peel back, exposing neat pathways, and brisk blue-clad 
figures would people the now-lively landscape. But the film, it 
seemed, had broken down. Certainly brisk lads appeared, burly 
in duffle-coats, and the roar of a Twin Wasp could be heard above 
the howling wind; but all the inanimate objects which had toppled 
or sagged held fast to their decrepitude—and that was that. 

Turning away from these dreary remnants we looked out to- 
wards the north-west to find a more contemporary scene. Against 
a back-cloth of hills—which included, ironically, the highest in 
Shetland—four white Coastal Command Sunderlands rode at 
their moorings. 

We embarked in one of them and, after the usual flying-boat 
preliminaries, we roared down the Voe, climbed away, turned 
steeply over the base and flew across the green islands and golden 
inlets of the Shetlands. Thence we started on the long and some- 
times monotonous search of the sea, which was now dark and 
turbulent and inhospitable to surfacing submarines. 

We flew in curious suspension just below squally clouds, them- 
selves suspended in a light sky. Rainstorms pierced the sea in 
isolated pools and nudged the "boat a little roughly as it flew 
through them. A touch of gaiety, inappropriate to a grimly war- 
like operation, was added by rainbows that popped up now and 
then, some complete, flamboyant circles and some just shreds of 
coloured vapour. 

We saw a varied collection of shipping taking a heavy beating 
in the swell. Each had to be inspected closely, identified, “attacked” 
if necessary or passed as friendly; then back to patrol and search 
until long after the light of day had disappeared westward. 

The interior of the Sunderland at night has some of the qualities 
of a sta ~— name Standing on the solid-metal floor 
of the fight eck one forgets that there is more around one than 
this small and rather cosy windowed shell; then, startlingly, a 

wning gulf opens at one’s feet. Out of it a head appears, followed 

y a body which rises like a rather solid phantom, to disappear 
again behind a curtain. You turn, and from above a pair of legs 
swing down; again the floor dissolves, and the figure sinks. Shortly 
after, the smell of soup, not sulphur, rises to restore your sense of 


proportion. 

The long patrol over, the Sunderland was turned towards base, 
lighthouse beams flashed out at varied intervals across the dark 
sea, the cliffed edges of the islands slid back under the bows, a 
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Best known of all flying-boats, 
Sunderlands had a share in this 
story; the photograph was 
taken at Garths Voe, the base 
from which Coastal Command 
aircraft were making patrols— 
one of which is recalled here 
—during Exercise Mainbrace. 


fT in the early-morning sunshine with Bergen's 
the Sealand was taxying past the salt-houses 


green flare-path rolled out from behind a black hillside, the stars 
swung across the cockpit windows as we made our turn into wind 
for the approach; then came the long, slow, downward flight 
towards the dark water and the alighting. 

The transition from Shetland to Norway is a natural one and 
so we make it now in search of a Sealand. 

The southernmost point of West-Norway Airlines’ Sealand 
route is at Stavanger and it was here that we eventually embarked 
in the little Short flying-boat. The reflected light from the sea 
glittered on the cabin ceiling, the coldness of the water could be 
sensed through the fuselage sides and on take-off the sea rushed 
up above the windows for that thrilling moment before it sub- 
sided again and ultimately vanished as the aircraft rose on its step 
and then lifted completely into the air. 

We were on our way to Bergen for a one-night stop—or so we 
thought—and we were to find there, although we did not know 
it then, a unique omen: a corrugated bathroom-geyser, very 
ancient, made by Junkers! 

The Sealand approaches Bergen over the shoulder of a 
mountain. It slips down over the mountain-side, passes so close 
to houses that one is conscious of one’s own impertinence; it slides 
across a harbour full of ships, flashes over high orange and yellow 
salt-houses. It alights in a sheltered bay a t surrounded by 
towering mountains. 

Bergen itself is hard to leave in an 
impossible to evade the good people of West-Norway Airlines. 
They threaten you with reports of bad weather in the outside 
world, tempt you with lobsters and mountain trout. But, worst of 
all, they let you play with their aeroplanes; and that does it. 

this occasion a Seabee amphibian was the plaything and 
from it we saw Western Norway intimately. We flew down the 
coast to pick up a seaman just in from the United States who, but 
for the Seabee, would have had no time to visit his home. Another 
time we skimmed across the bay, greeting a sailing boat as we 
passed; alighted, and taxied up to a rocky islet to disembark our 
passenger who lived there. We flew down the fjord to an island 


case, but it is almost 


“Whistle stops’’—as made by the Seabee at this small shipyard—are 
characteristic of Norwegian coastal air-transport operations. 
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shipyard, tied up to a rusting hulk and smoked a cigarette amon 
the rocks and sea-pinks while some freight was unloaded. We cool 
above ihe clear water, circled low over a farmhouse where there 
were friends and then flew on over fjords and islands to alight in 
a narrow passage of dark water. The engine of the Seabee aroused 
the inmates of the island hotel, a little white dog rushed down to 
the jetty and almost before we could disembark our order for 
dinner was taken. Peace was restored to the island while we ate, 
and then rudely shattered again as we started our take-off and flew 
along at the level of the hotel balconies, from which people were 
gaily waving. Then we-climbed to decide a bet on the cloud- 
height and flew homewards with the sun setting benignly in this 
Northern sky. 

Back to the Sealand again, which this time took us to 
Trondheim, stopping on the way at the western towns of Alesund, 
Molde and Kristiansund; towns which have had y to be 
rebuilt after the wreckage of war and now, painted in delicate 
colours, have an unexpectedly dainty and almost Japanese 
appearance amid their snowy surroundings. We flew past snow- 
covered mountains, gleaming coppery lakes and dark sheer cliffs 
cleaving the sea which drew excited comments from the passengers 
—while in the back a famous British humorist sat dour and silent. 

I sup it must be an indication of madness cheerfully to fly 
over half the length of Norway, twice, to achieve a flight in a 
JuS2/3m floatplane. Very well, we’re mad; but to step into the 
Junkers floatplane is also to step back into the a of aviation 
—and a long journey that takes you into the past and beyond the 
Arctic Circle is doubly satisfactory. 

The short flight of steps from the float to the cabin door had 
long tantalized us in old photographs and when we at last sur- 
mounted it we felt we had spanned much more than the depths 
of Northern waters. 

The JuS2 is the perfect vehicle for an Arctic journey—except, 
it should be whispered, in the matter of economics. Undoubtedly 
it rattles, but it is sturdy and ed and it dances lightly on the 
water with an air of suppres excitement which adequately 
reflected our own feelings. It skims effortlessly over the surface 
and climbs into the air like a seabird. When fog suddenly 
obliterates the route, or snow thickens, the Junkers can sit down 
on the sea or taxi on its way until it and the seagulls can resume 
their flights. 

On our particular trips the weather was perfect. There had been 
a heavy fall of snow so that the islands seemed to flaunt their 
arcticness; but the sun shone—night and day— in a cloudless sky, 
the temperature was in the 80s and the sea on our alightings 
glittered and was warm. 

The S.A.S. Ju52 route must be one of the most dramatic in the 
world. It passes by fantastic peaks and crevices and over dark 
channels which appear to cut right to the heart of Norway; the 
only untortured shape to be seen is the undulating corrugation 
of the seaplane’s wing. 

After the peace of floats and wings in the north how unromantic 
and ordinary was the return to England; and how horrible it was 
to arrive at a soulless and characterless land air ! 

A Princess in the sky is worth . . . Saunders-Roe and a wishful 
P.o.W. returning by sea from Korea could give you their evalua- 
tions as we have tried to give you ours. Now it is winter and we 
can only sit by the fire and return in our thoughts to the days 
we have described—and the memories will become steadily 
dimmer unless something is done very soon to maintain our line 
of flying-boats in England. 


Outmoded, perhaps, but still performing faithful service—an S.A.S. 
Junkers Ju 52/3m floatplane at Harstad, in Arctic Norway. 
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One of the school’s standard types 
is the Lockheed F-80C; here a pupil 
is climbing aboard for an assigned 
test. Like all of the school’s aircraft, 
the Shooting Star has brightly 
painted wing tips and tail. 


U.S.A.F. TEST-PILOT TRAINING 


the control column of a B-25, having put the light 

bomber into a steep turn. A ciné camera located 
behind him records the instrument readings while he brings 
the aircraft into an accelerated stall. This is not the first time 
he or other pilots have performed the manceuvre; it has been 
an exercise required of select groups of pilots for the past 
ten years, These pilots are the students attending the U.S.A.F. 
Experimental Flight Test Pilot School. 

The school is located at the Air Force Flight Test Center, 
Edwards Air Force Base, Calif., one of nine research, develop- 
ment and testing centres of Research and Development Com- 
mand. Its tuition is designed to maintain a supply of pilots capable 
of flight-test work at the high level of proficiency demanded by 
new aircraft of ever-increasing performance. 

At one time, such training was an additional function of the 
Flight Test Center itself, and it drew its pilot-material from 
within Air Research and Development Command. Now the 
school is open to all U.S.A.F. pilots who can meet the very strict 
conditions for entry. 

The birth of the Test Pilot Schoo! was 
in 1943, at Wright-Patterson Air Force Base, 
Ohio. At that time, only one aircraft, a North 
American T-6, was assigned to training 
duties. Later, a more formal school was 
established at Vandalia Municipal Airport, 
Dayton, Ohio. In 1945, it again moved, this 
time to Wright-Patterson he Force Base. 
By now a full complement of aircraft was 
obtained, a total of twenty in all, including 
the T-6, F-51, B-25 and B-17. Student test- 
pilots were required to fly these aircraft, 
obtain performance data and _ evaluate 
handling qualities. 

In 1946, the school was again expanded. 
An aircraft-stability course was added to the 
performance instruction; previously, the 
N.A.C.A. had provided the Air Force with 
stability data. 


Hit: over the California Desert a pilot pulls back on 


In the centre of this group stands Capt. Bill H. 
Moranville, a graduate of the Test Pilot School. 
Around him are the equipment and personnel 
that helped him through his course; they include 
a Lockheed F-80C, North American TB-25J and 
North American T-28A; two ground- and three 
flight-instructors; text books, cameras and film 
equipment, and a host of other paraphernalia 


(‘Vs 


Operations at Wright-Patterson A.F.B. were frequently delayed 
by weather, which made it difficult for students to obtain the 
required number of flying hours in the normal duration of the 
course. To overcome this difficulty—and to locate the school at 


the place where a — of the Air Force’s experimental 


test flying is accomplished—the school was moved in 1951 to the 
Flight Test Center. 

t that time, equipment was in a transition stage. In order that 
instruction might be obtained on jets, Lockheed F-80 Shooting 
Stars were added, and the T-6 was replaced by the more modern 
North American T-28 as a standard trainer in addition to the 
reliable B-25 bomber. These three types of aircraft were adopted 
by the school primarily because of their stability and the moderate 
amount of maintenance required. 

Between four and five hundred pilots have attended the school 
since 1943. There are four courses a year, one beginning each 
calendar quarter and continuing for six months. Each course is 
strictly limited in its numbers of students, but a vacancy is held 
for a test-pilot from the R.C.A.F. and another from one of the 
aircraft companies. 

Entrance requirements are strict. An applicant is normally 
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LEONIDES 


ALVisS LIMITED 


COVENTRY 


The Alvis Leonides — 550 b.h.p. 9-cylinder 
air-cooled radial engine. Weight complete 
796 |b. Power / weight ratio 1°45 Ib. 
(0°657 kg.) per b.h.p. Overall diameter 
41°5 in. (105 cm.). In quantity production 
for the Royal Navy, the Royal Air Force 
and Commercial Operators. 


ENGLAND 





THE VERSATILE 


(2 x Alvis 550 h.p. Leonides engines) 


General Purpose Military Aircraft for the modern Air Force. 


ed] ed] ed aj Communications—rearward facing seats for eight passengers. 


ee oe a Six stretchers for casualty evacuation. 


gl € Freighting of supplies and spares, provision for accommodating a jet fighter engine. 


Parachuting supplies through large cabin door opening. 


no ra Dual controls for twin-engine pilot training. 


Classroom for four pupils and three staff for navigation/bombing training. 
Aerial surveying and photography. 


The Pembroke as a freighter will lift 2,300 lbs for a still air range of 1,000 miles 
or over 3,100 lbs for 500 miles cruising at 173 m.p.h. 


Ordered in quantity for the Royal Air Force, the Royal Belgian Air Force, and the Southern Rhodesian 
Air Force. 


PERGIVAL AIRCRAFT LIMITED 


A Hunting Group Company 
LUTON, BEDFORDSHIRE, ENGLAND and TORONTO, CANADA 
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U.S.A.F. TEST-PILOT TRAINING .. . 


required to have the equivalent of two years of college in engineer- 
ing, and a degree in engineering is highly desirable. He must have 
a minimum of 1,500 hours of diversified flying- -time, and can be 
any rank from second lieutenant to major. If a pilot has an excep- 
tional record, some of the normal requirements may be waived. 

The syllabus includes the following subjects: algebra, 
trigonometry, physics, applied mechanics, properties of the 
atmosphere, performance aerodynamics, theoretical aerodynamics, 
slide-rule and calculator operations, conventional engine per- 
formance (theoretical and practical), thermodynamics, calculus, 
gas-turbine performance (theoretical and practical), report writing, 
supersonic aerodynamics, kinetic theory of gases, British flight- 
test methods and aircraft-stability determination methods. The 
classroom work is balanced by approximately 30 to 35 flight hours 
of performance-evaluation in the T-28 and F-80 and 35 to 40 
hours of: stability problems in the B-25. 

During all flights, with the exception of those in the single-seat 
F-80, an instructor accompanies the pilot. Flight-plans may range 
from tests of steep take-offs and landing attitudes to long periods 


THAT 


Some Suggestions for a Site 





SCHEME for a national museum of aircraft, such as 
that suggested by A. Cdre. Wheeler, has been in the 
back of my mind for a good many years. It was one of 

the reasons responsible for my gathering together interesting 
items of early mechanical land and air transport which might 
not in the ordinary way find their way to museums and which 
would most probably be lost or broken up. 

Had sufficient finance and covered space been available over 
the past 25 years I could have collected over 30 various aircraft 
built between 1908 and 1920 and 342 automobiles built between 
1893 and 1914, all being different to a larger or smaller degree. 
Fourteen of the 30 aircraft joined my collection and one, the 
Bristol Fighter, joined the Shuttleworth collection. After post- 
war research it was found that all the remainder were destroyed 
during the 1939-45 period; among them were five extremely 
interesting specimens that had been scheduled to join my collec- 
tion in 1940; they included a Nieuport Scout and a Spad. 

Before leaving the past I might mention a scheme which 
might, but for the war, have been a stepping-stone towards 
national collection. During the period just prior to 1939 the 
Brooklands Motor Course authorities approached me with the 
idea of putting up a large building in the paddock and club- 
house area, the intention being to house my entire collection 
of over 100 specimens, including a section for racing cars which 
had performed on the track between 1907 and 1914 and with 
an overall background of the early flying days at the track. 

This Brooklands scheme did in fact bring various ideas into 
my mind, and in the 1946-47 period I approached the Crystal 
Palace authorities with a suggestion that something on the lines 
of the Brooklands scheme be opened on part of the original 
exhibition site; but it was decided that the whole future of the 
site was at the time too fluid for anything of a concrete nature 
to be achieved. I also communicated with the civil aviation 
authorities responsible for the Heathrow Airport project, with 
the suggestion of incorporating a veteran aircraft museum in 
the plans; but I was advised that it was not possible to con- 
sider the inclusion of such a scheme in the layout as planned. 

I am still of the opinion that the incorporation in some way 
of a national aircraft museum with London Airport would be an 
excellent scheme. The general public who now flock to the 
public enclosure are becoming more and more airminded, and 
the aerial traveller during pre-flight waiting would find many 
things of interest, easily “get-atable” and close at hand. In 
addition, the aeronautical student would find the earliest and 
latest aerial developments available for study practically under 
one roof. 

Would it still be too late for the Ministry concerned in the 
new London Airport plans to consider the necessary alterations 
which might be made for this purpose? Perhaps a way could be 
found to assist the general upkeep of the exhibition by charging 
visitors a small inspection fee. 

Should the difficulties to such a scheme prove unsurmount- 
able perhaps the Crystal Palace site, with its excellent road and 
rail transport facilities, may be well worth considering, especially 
in view of the known drawing power of its present motor-racing. 
{Alexandra Palace has also been suggested to us—Ep.] 

I understand, also, that there are plans for the removal of 
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spent at extremely high altitudes. In addition to classroom study 
and flying, various extra- mural activities are included. During 
their six months’ course, for instance, trainees visit the aircraft 
industries within the Los Angeles area and confer with design 
and production engineers; they tour N.A.C.A.’s Ames Aero- 
nautical Laboratory at Moffett Field, near San Francisco; and 
they check-out from the ejection-seat training rig in the high- 
altitude pressure chamber at Williams Air Force Base. The two 
latter phases are a “must”; if a pilot fails in either of the tests he 
is automatically relieved from the school. 

Operations at the school begin in the very early morning, in 
the smooth air before sunrise. Most of the morning is spent on 
various flight-plans, or in studying instrumentation-camera 
records of the previous day’s flights. The afternoon schedule con- 
sists of lectures. 

Upon completion of the course a number of graduates are 
retained at the Air Force Flight Test Center. Others are assigned 
to the Wright Air Development Center at Dayton, or to other 
bases of Air Research and Development Command, most of 
which require test-pilots. A few graduates are assigned to the 
other major Air Force Commands which may need the services 
of a highly trained test-pilot. 







By R. G. J. NASH 





IN our issue of November 6th we published an article in which 
A. Cdre. A. H. Wheeler, O.B.E., called attention to the urgent necessity 
of preserving such historic aircraft as still exist, with a view to their 
being housed in a national collection of wider scope than is afforded by 
the present Science Museum exhibits at South Kensington. In the 
present contribution another well-known authority on the subject, a 
great enthusiast for veteran vehicles, puts forward some ideas. 


Charing Cross railway terminus and, perhaps, one or more of 
the similarly placed stations serving the South London areas. 
Might it not prove possible to convert one of these for the 
national collection? 

I am sure that the Science Museum, the Imperial War 
Museum, the Imperial Institute, the Royal Aeronautical Society, 
the Royal Aero Club and the Shuttleworth ‘Trustees would be 
glad—as I would—to assist in the formation of a national collec- 
tion; but with so many interests involved it would no doubt 
require a Government-appointed authority to consider and carry 
out building plans, finance and future policy considerations, and 
it would require action to be taken in the near future 

I personally feel that, for the present, the aircraft design- 
periods covered by a national collection should first represent 
the period from the initial development up to the conquest of 
large land-areas, mountains and oceans by the aeroplane—say 
to about 1928-1930. After this, inclusion should be extended to 
“landmarks” in the pre-jet period ended in 1945. Development 
having been rapid in the early jet age, it would only be necessary 
fully to cover the 1939-45 period preparatory to including land 
marks up to the ending of the jet era and the initial atomic 
powered period. 

It would be necessary to plan (and authorize finance for 
suitable buildings to cover at least the first 5O years of flight as 
the initial development, with sufficient land for additions. 

I believe that the matter of a national collection should be 
considered jointly by the Ministry of Education and the civil 
and military air authorities, as in this way the necessary authority 
and finance may be found. 

Perhaps, for the record, I might mention that at the present 
time my own collection consists of the following 

1909-1913. Four Blériots, including Gordon Bennett Cup machine 

1912. Caudron G.3 

1913. Maurice Farman (M. Maurice Farman’s personal aircraft 

1914. Avro 504 Ks, Clerget and Le Rhéne 

1917. Sopwith Camel 

1918. Fokker D VII, Jadgstaffel 71 and Richthofen “Group.” 

1918. S.E.Sa 


Incidentally, I feel that the time has come to preserve historic 
aircraft as “static”’ exhibits, and not to fly them unless duplicates 
are available 

I might add that over the past 25 years I have received very 
many letters, even from remote villages in New Zealand, convey 
ing enthusiasm for the early development of the aeroplane, and 
this fact has been of great encouragement to me. The general 
public in this country have the same enthusiasm when they are 
allowed to show it, and I think this can be proved by the fact 
that when, in 1939, a London museum arranged for a small 
exhibition of four of my aircraft, plus a few engines, photographs, 
etc., I was informed that 46,000 persons attended in five weeks 
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INSTRUMENT DESIGN 


Trends and Problems as Influenced by Modern Aircraft Performance 


and readily observed indications at still higher speeds 

and altitudes. Established types of instruments have 
been modified and their range has been extended to meet 
these ever-increasing demands, but there must come a time 
when the elastic can be stretched no farther. Many flight 
instruments, for example, are pressure-operated; and, 
because with increasing altitude the density of the air 
becomes less, higher standards of accuracy are constantly 
being called for in their production. Components of many 
instruments currently in production have to be machined to 
tolerances as narrow as 0.0002in. ‘There is a limit to the 
degree of accuracy obtainable even with modern methods and 
machines, and that limit cannot be far off. 

Altimeters seem likely to continue for some time in their 
present form, but with an extended range. It seems impossible, 
however, to achieve precise accuracy at all points of a range 
extending from ground level to 60,000 feet and upwards without 
an impracticably large scale. ‘Though instruments capable of 
operating with reasonable efficiency throughout such ranges 
have been developed, the manufacturer is presented with a 
number of difficult problems. For instance, when the pointer 
of a sensitive altimeter travels sixty times round a 3in dial, the 
end of the pointer covers a total distance of about forty feet, so 
that the magnification called for is extremely great. 

Extended ranges are resulting in more cumbersome presenta- 
tion and, as new instruments are developed to meet the growing 
requirements of subsonic and supersonic flight, the pilot’s panel 
is becoming so crowded that it will be necessary to make increas- 
ing use of remote indicators instead of concentrating all the 
instruments in one small space. It seems probable that in 
future the tendency will be to remove the measuring mechanism 
from the cockpit and link it to a repeater on the dashboard. 

In an aircraft travelling at high subsonic speed, the time at 
the pilot’s disposal to observe and react to an indication is so 
small that naleae the appropriate action can be taken a con- 
siderable distance will have been covered. The pilot is much 
more highly stressed physically, and it is essential that all 
possible steps should be taken by the instrument designer to 
facilitate his task. Warning lamps are now frowned upon 
because the pilot has so many indications to observe, while at 
40,000ft the “visibility” of his instruments is adversely affected 
by the general coloration outside the aircraft. Audible warnings 
serve useful purposes, but the number that can be installed is 
strictly limited. 

Where no visual or audible indication can conveniently be 
provided, the tendency is to adopt some kind of physical warning. 
For example, it appears to be getting more and more difficult 
aerodynamrally to build an inherent warning of the stall con- 
dition into an aircraft. In earlier types this condition used to 
be directly indicated by buffeting, but in modern aircraft it is 
frequently necessary to introduce some form of artificial warning. 
Kelvin and Hughes, Ltd., are working on one or two systems 
which can be used to provide an artificial warning, possibly by 
shaking the stick in some way. 

Under present conditions it seems impossible to achieve 
general agreement as to the best presentation of an instrument 
panel, multi-turn instruments in particular presenting a special 
problem. For example, the standard three-pointer altimeter 
presentation has recently been the subject of much criticism 
in that the 10,000ft pointer may be temporarily obscured by 
the 100 and 1,000ft pointers, causing errors in readings of up to 
10,000ft. One satisfactory method of overcoming this difficulty 
has been evolved by the firm mentioned above, who have 
replaced the normal 10,000ft indicator by a long pointer of 
distinctive shape. In emergencies the pilot can use this pointer 
to obtain approximate height without reference to the other two. 

Doubts have been expressed as to whether the existing 
arrangement of instruments is the most suitable for the pilot’s 
needs, but in the light of existing knowledge it is difficult to 
determine which of the variations at present being indicated 
are really necessary and which instruments are merely trimmings. 
It has been pointed out that sooner or later a halt must be called 
to the tendency to introduce more and more complication, and 
that increasing attention will have to be devoted to simplifica- 
tion. For instance, the air-speed indicator and the Mach meter 
appear at present to be overlapping in their functions to some 
extent. Possibly the most satisfactory procedure is to use the 
Mach meter for high-speed work and install a low-range air- 


f : ‘HE aircraft industry is continually calling for precise 


SEVERAL aspects of an important and specialized subject are discussed 
in this article. Of certain of the problems mentioned by the author, it 
can be said that solutions have either been found or are now well within 
reach; improved types of altimeter, for example, are already in limited 
use in this country, while America’s instrument industry has been 
responsible for some notable developments. Nevertheless, much re- 
mains to be done, and the article provides an indication of the kind 
of problem which instrument manufacturers are now tackling. 


speed indicator primarily for approaches and landings. Whether 
or not these two different functions can be combined in a 
single instrument of reasonable form remains to be seen. 

As the gas turbine becomes more highly developed, engine 
speed is growing more and more important. The thrust from 
the jet is a fairly high power of the actual change in engine speed, 
which must therefore be very closely watched. The perform- 
ance demanded of the rate-of-climb indicator is also becoming 
more severe, because aircraft are climbing and descending at 
much higher rates. [Controlled descents may call for accurate 
rates of up to 8,000 ft/min. Emergency rates may be much 
higher.—Ed.] Though it is not necessary to indicate these rates 
to the pilot, the instruments must be capable of withstanding 
that overload. Precisely what indications should be given to the 
pilot in this connection is part of the general presentation problem. 

One important difference between the jet and piston engine 
from ‘the instrument manufacturer’s point of view is that the 
amount of vibration transmitted through the aircraft is reduced, 
with favourable effects on instrument life. The lack of vibration, 
however, is a disadvantage in other respects in that any tendency 
of the instrument mechanism to “stick” becomes more apparent. 

One of the biggest problems in the field of aircraft instrument 
design is probably the wider temperature range to be covered, 
which appears to be extending every year. A modern instru- 
ment must be capable of working near ground level in the Sahara 
Desert and also at 70,000ft a.s.l. where the temperature may 
reach —80 deg C. It is therefore of prime importance that 
careful and complete performance-tests should be made of com- 
ponents, materials and equipment under extreme conditions of 
temperature and humidity, and that susceptibility to tropical 
deterioration should be overcome. 

The instrumentation of helicopters is a field in itself, which 
is full of problems still imperfectly understood. Among the prin- 
cipal instruments used in helicopters is the tachometer, a varia- 
tion of the engine-speed indicator, whose function is to indicate 
the speeds of both rotor and engine. This is normally done by 
a dual indicator showing both speeds on the same dial. Con- 
siderable difficulties are caused by the revolution of the large 
rotor above the cabin, which so disturbs the airflow round the 
fuselage that it is impossible to measure pressure accurately for 
air speed or altitude in the usual way. AG.T. 


AIR LEAGUE’S NEW PRESIDENT 


HE Air League of the British Empire announces that Viscount 

Templewood, P.G., G.C.S.I., G.B.E., C.M.G., D.C.L., LL.D., 
has accepted its presidency, which has been in abeyance since 
Lord Harewood died in 1947. Lord Templewood—as Sir Samuel 
Hoare—has four times been 
Secretary of State for Air. He 
first held that office in 1922, and 
occupied it, except for a short in- 
terval in 1924, until 1929. In 
1927 he was appointed G.B.E. in 
recognition of his participation, 
accompanied by his wife, in the 
inaugural Cairo-Karachi flight, 
in a D.H. Hercules piloted by 
Capt. F. L. Barnard. Lord 
Templewood last held office as 
Secretary of State for Air in 
1940. He has also served as 
Secretary of State for India, 
Secretary of State for Foreign 
Affairs, First Lord of the Ad- 
miralty, Home Secretary, and 
Lord Privy Seal. From 1940 to 
1944 he was Ambassador to 
Spain on Special Mission. 

Lord Templewood was the first honorary air commodore of 
any R.Aux.A.F. Squadron (No. 601); he now holds that rank in 
No. 604 (County of Middlesex) Squadron, and in No. 3604 
(County of Middlesex) Fighter Control Unit. 


Lord Templewood. 
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POLYESTERS IN AIRCRAFT 


Their Properties, and some Applications 


aroused considerable interest in many industries, but the 

most outstanding advances in the handling of these 
materials are being shown in the aircraft and its allied 
industries. 

They fulfil two purposes which make them useful from the 
point of view of the aircraft engineer and designer. Firstly, 
when they are laminated with fibrous glass they possess a 
strength/weight ratio which, besides being high, can be varied 
in such a way that it can be increased where still higher strength 
is required. When the stresses are low and this excess strength 
is not required a consequent saving in weight may be obtained. 
They are also being employed in the new techniques of casting 
and encapsulating electronic equipment. This technique leads 
to a reduction in size of the equipment, besides making it more 
robust and able to withstand the very wide variations in moisture 
and temperature conditions which Service applications demand. 

Polyester resins are viscous liquids which are formed into 
insoluble and infusible solids by the addition of a hardening 
agent or catalyst. This solidification process, or “curing” as it 
is called, may be carried out at either room temperature or 
elevated temperatures and it is distinguished by the fact that it 
gives rise to no gaseous products. Because of this, the high 
pressures required during moulding operations with some 
other types of plastics—in order to balance the pressure of 
water vapour evolved—are no longer needed; so there is a saving 
in the size and cost of heavy plant. 

Lamination and _ Fabrication.—Both the electrical and 
mechanical properties of glass-reinforced polyester resins have 
attracted aircraft constructors. The specific gravity is low and 
the tensile strength is high, being of the order of 26 tons/sq in 
or even higher, depending upon the type of glass selected for a 
particular application. The modulus of elasticity is low and this 
can also be altered by a suitable choice of glasscloth. Articles 
made from this combination show good fatigue-resistance com- 
bined with excellent resistance to damage from impact; and when 
such damage does occur they are quite easily repaired. Another 
point in their favour is the fact that they are completely free 
from corrosion hazards. 

Measurements of these properties are shown in Table I, which 
will suggest that an impressive list could be made of the potential 
uses. These range from applications where lightweight, high- 
strength structures are required (as they are in radomes and fuel 
tanks) to lightly stressed, rigid structures of minimum weight, as, 
for example, in doors, ducting, bulkheads, containers, etc.; there 
are also uses where the high impact-strength is advantageous, as 
in protective armour and crash helmets. 


i | YHE development of polyester resins in this country has 


TABLE |.—Properties, “‘Stypol’’ 25 glass-fabric laminate 
(12 plies Fibreglass 181-136) 
1.747 


Specific gravity bee 


Impact strength, Izod, ft Ib/in notch 
Flexural strength, !b/sq in 

Modulus of elasticity 

Resin content, percentage by weight 


58,000 
3.41 x 10° 
43.8 


Because of the exceptionally good electrical transparency of 
polyester-glassfibre laminates it was not unnatural that one of 
the first applications was in the construction of radomes. Such 
structures, made from this combination, provide a most satis- 
factory balance of mechanical and electrical properties. V.H.F. 
radio waves allow considerable flexibility in radome design, but 
in the microwave radar range the thickness of the shell becomes 
an important consideration, because of the fact that, like visible 
light passing through plate glass, this radiated power can be 
absorbed, refracted or reflected by the electrically-transparent 
glass-reinforced polyester. In addition to this the radome should 
be streamlined, resistant to rain erosion, and remain rigid under 
high airstream loads; and in very high-speed aircraft it must 
maintain its properties at high temperatures. 

Because of the importance of the last requirement, specimens 
of “Stypol” 16B/Fibreglass 181-114 laminates with a resin content 
of 40 per cent were exposed for 30 minutes and for 200 hours 
and then tested at the exposure temperature. Table II indicates 
the results obtained. 

When an aircraft constructor is considering the use of polyester 
resins in large-scale production he must decide whether or not 
he is obtaining a definite advantage (apart from any conferred 
by the general properties of the laminates) that will justify a 
change-over from other materials. These advantages are to be 


By K. A. CLARK, B.Sc. 


TABLE 1t!.—Temperature-exposure test results 





Ultimate Strength (ib/sq in) 





Temperature 


(deg C) Flexural 


Tensile 





30 min 30 min 





31,340 
28.000 
24,330 
20,060 














looked for in the number of components being made, tooling 
costs, the quality and quantity of labour needed, the ease of 
manufacture and the possible weight-saving. 

Casting and Encapsulation.—The new polyester resins are 
also helping to provide the answers to the many problems that 
confront the aircraft electrical designer. The increasing amount 
of electronic and control equipment that is installed in modern 
military aircraft has created a growing demand for miniature and 
lightweight assemblies. In assemblies of this type it is necessary 
to have close electrical spacing; and adoption of conventional 
methods of construction would increase the danger of failure 
from the effects of vibration, dust and dirt particles and con- 
densation. Another problem found in high-altitude aircraft and 
guided weapons is the fact that the dielectric strength of air 
decreases very rapidly with increasing altitude. As a consequence, 
high-altitude flashover is li.ble to occur between the electrical 
wiring in such small componeiits. 

To overcome this tendency, the assemblies are constructed in 
a mould, the resin—which is a free-flowing liquid—being 
poured in so that it fills every space before it hardens. This 
technique not only makes the units robust but, because of the 
rigidity and high insulation-resistance of the resins, allows them 
to be miniaturized to a degree which the more conventional 
methods cannot attain. 

In adopting the embedment technique the following properties 
of the polyester are kept in mind:— 


Cured Resin. 
Hardness, toughness. 
Thermal conductivity. 
Electrical insulation. 
Chemical stability 
Machinability. 


Liquid Resin. 
Viscosity. 
Tank life of catalyzed material 
Curing procedures: must be practical for 
shop production and must not damage 
encased equipment 


For such processes certain “Stypol” resins, manufactured 
by Robertson Thain, Ltd., of Ellesmere Port, were developed; 
these materials may be used to embed components with the 
aid of simple moulds and without the application of heat or 
pressure. When such materials and techniques are used greater 
numbers of electronic instruments can be incorporated into an 
airframe; and in the not-too-far-distant future it may be truly 
said that “the gadgets are no longer built around the aircraft, 
but the aircraft around the gadgets.” 


GAS-TURBINE TUITION 

ETAILS of courses for the coming year have been issued by 

the School of Gas Turbine Technology, Farnborough 
Place, Hants. The subjects covered are: aero-engine design; aero 
engines (practical); theory and design of compressors; turbine 
theory and design; combustion and heat-exchangers; design and 
applications of industrial gas turbines; international course on 
aero and industrial gas turbines. 

The courses are variously of one, two or three weeks’ duration, 
and tuition fees range from 25 to 60 guineas; hostel accommoda- 
tion is provided at an additional fee of 5 guineas per week. 

Design courses are of approximately post-graduate standard, 
and are open to students of British or Commonwealth nationality. 
They include the running and testing of engines, together with 
performance calculations. 

The international courses are primarily for overseas students 
and are a combination of the aero and industrial design courses, 
thus covering all applications of the gas turbine. 

Open to students of any nationality, the practical courses are con- 
cerned principally with stripping, assembly and installation work, 
and do not require a high standard of academic knowledge. 
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THE AERONAUTICAL BOOKSHELF 


“The Spirit of St. Louis,” by Charles A. Lindbergh. John 
Murray, Albemarle Street, London, W.1. Illustrated. Price 21s. 


HIS is Col. Lindbergh’s account of his early flying days, cul- 

minating in his memorable solo non-stop New York to Paris 
flight in 1927. It makes a long book—over 500 pages of medium- 
sized type—and the author’s method of presentation is ingenious. 
The first few chapters are devoted mainly to the planning of the 
flight. Then, from the moment the 220 h. p. Wright engine pulls 
the heavily laden littke Ryan monoplane sluggishly off rain-sodden 
Roosevelt Field, Lindbergh gives an hour-by-hour description 
of the 33-hour flight; but as there was, in fact, so little to 
describe—just sea and sky—he fills in each hour with reminis- 
cences of his adventures as a very young Army Air Corps pilot— 
flying, among other things S.E.5s—and then as a mail-flyer and 
(later) barnstormer on D.H.4s and Curtiss “Jennies.” 

These tales he tells simply and factually, without either over- 
accentuated highlights or false modesty; then, as each episode 
ends, he brings the reader back with him into the cramped 
cockpit as the Spirit of St. Louis drones eastward across the 
featureless ocean at an altitude of 8,000ft and an indicated air- 
speed of around 90 m.p.h. At each of these hour-marks he gives 
a detailed set of instrument readings and weather observations; 
and towards the end of the flight the lists grow shorter and 
shorter, for the pilot almost lost the battle he had been fighting 
against an overpowering desire for sleep. 

The main story gives a reasonable proportion of technical 
information; and for the reader who requires more there are 
detailed appendices of data on both airframe and engine, includ- 
ing the fuel consumption and other curves on which the flight- 
planning was based. There can have been few, if any, more 
fully documented descriptions of famous flights; this one will 
certainly attain the status of a classic in years to come 


of Aircraft” (Second Edition), by 
Frederick Warne and Co., 
2. Illustrated 


“The Observer’s Book 
William Green and Gerald Pollinger. 
Ltd., Chandos House, Bedford Court, London, W.C 
Price Ss. 

HIS is a completely revised edition of a well-known work, 

and remains excellent value at the price. A _ photograph, 
silhouette and basic data are given for each of more than 100 
types, and briefer information on a variety of less-important 
machines. The authors have brought the book as up-to-date as 
possible, but there are errors in the data. In some cases, such 
as the Douglas A3D and F4D, inaccurate # nalts sed are given; 
most Mystere IIs will have four 20mm guns, not two 30mm; 
the Mamba-Balliol was not the first aircraft to fly solely on turbo- 
prop power; the Grumman S2F requires a crew of four, not 
two; the Cougar has anhedral, not dihedral and carries Sin, not 
0.50in, rockets; the all-up weight given for the Javelin is far from 
correct; and the silhouette of the Guardian shows the AF-2W 
not the AF-2S. These things apart, the new edition fully main- 
tains the standard of its predecessors. 


Lunar Landscape 


‘Man on the Moon,” Edited by Cornelius Ryan; text by Ley, 
Von Braun and Whipple; illustrations by Bonestell, Klep and 
Freeman, Sidgwick and Jackson, Ltd., 44, Museum Street, 
London, W.C.1. Price 25s. 

MAY readers will remember an earlier work, by these and 

other authors, entitled Across the Space Frontier—a 
book distinguished not only by the authority of its contributors 
but also by the truly superb paintings of various “views” within 
the solar system. ‘The new publication enjoys similarly breath- 
taking illustrations and is best left to introduce itself: 

“In a previous work entitled Across the Space Frontier, 
the contributors to this book told the story of how man can reach 
beyond the atmosphere and establish a station in space within 
ten or fifteen years. Now, from that space station, the reader 
is taken another step forward—to the moon.” The book is based 
entirely upon present knowledge of structures, rocket-chemistry, 
and allied subjects, and describes the entire programme of build- 
ing, planning and navigating the optimum vehicles for a six- 
week stay on a carefully chosen part of the moon’s surface. It 
goes further and explains what the explorers would do when 
they got there, and what they might themselves experience. The 
text is handled in such a manner that, having once begun to 
read, the reviewer was impelled to carry on to the end. 

To anyone who wishes to be transported away from earthly 
cares we commend Man on the Moon; it is a book which 
we believe will grip any reader, be he scientist or layman—and 
leave him pondering on the subject for days afterwards. 


“Instruments’’—book 4 in The Aircraft Engineer's Hand- 
book series. Sixth edition, by R. W. Sloley, M.A., B.Sc., and 

H. Coulthard, M.Sc., A.M.1I.Mech.E., F.R.P.S. Published 
by Sir Isaac Pitman and Sons, Ltd., Pitman House, Parker Street, 
London, W.C.2. Illustrated. Price 30s. 

O introduction is necessary to the series in which this book 

appears. The new edition is overdue and welcome, and it is 
designed to cover Category X licence requirements in the repair, 
overhaul, testing and calibration of airborne instruments. An 
excellent feature is the adoption of the system, long used 
Government publications, of printing a black marginal line 
against all new, or revised, portions of the text. These black 
lines are commendably numerous and the new edition is excellent 
in the field covered. But none of the newer (i.e., post-1950) 
instruments is dealt with, such as synchroscopes or Machmeters. 
Again, the range of patterns of instrument is rather restricted: 
both air- and electrically-driven horizons are dealt with, but only 
one model of each. No mention is made of magnetic damping. 
Specialist instruments, such as are associated with autopilots or 
the Sperry Zero Reader r, are also absent, although many patterns 
are in airline service. 


Three About Engines 
Turbines and Their Problems,’ by Haine Constant, 
F.R.Ae.S., M.I.Mech.E., F.R.S.. Todd Publish- 
ing Group, Ltd., distributed by Geo. G. Harrap and Co., Ltd., 
182, High Holborn, London, W.C.1. Illustrated. Price 17s. 6d. 
HIS is precisely the book that many hoped Mr. Constant 
would write. As director of the N.G.T.E., he has been in a 
uniquely favourable position from which to surv ey the whole gas- 
turbine scene. This he does in the present volume, dealing with 
aeronautical, industrial, marine and automotive work in a free and 
eminently readable manner. The book is not particularly large, 
yet it manages to cover an immense amount of ground. The past, 
present and probable future of each type of thermodynamic cycle, 
component, or technique is critically examined and presented in 
a minimum of well-chosen words. 


“Gas 
C.B.E., M.A., 


“Aircraft Propulsion,’ by A. W. Morley, PhD., M.Sc., 
ALC.GI., Wh.Sen.Scholar, A.F.R.Ae.S. Longmans, Green and 
Co., 6 and 7, Clifford Street, London, W.1. Illustrated. Price 28s. 

LTHOUGH most of our readers probably distrust any — 
about aero-engines which does not contain a picture of *‘ 
real” engine, there are mz rad who are looking for a work hich, 
although readable to the layman, covers the entire basic theory 
of modern power units—as opposed to a plain description of 
mechanical design. This is just such a work. We recommend it 
to all who wish to obtain a thorough basic grounding in the 
theory underlying all the principal forms of aircraft prime-mover 

The book offers the most lucid expositions of the various 
thermodynamic cycles involved and is absolutely up to date, in 
that reciprocating engines occupy less than 30 of the 213 pages 
of text. Mr. A. B. P. Beeton, of the R.A.E., has contributed two 
excellent chapters on ramjets and rockets, and a useful biblio- 
graphy is included. The book has no obvious shortcomings. 


»” by Foseph Liston. McGraw-Hill 


“Power Plants for Aircraft 
Street, London, E.C.4. 


Publishing Co., Ltd., 95, Farringdon 
Illustrated. British price 72s. 6d. 
HE author, who is professor of aeronautical engineering at 
Purdue University, Indiana, has produced a book which will 
admirably suit the purpose of anyone wishing to obtain a broad 
background to American piston engines. Unfortunately, such 
a work will find a limited public, even in America. 

Out of a total text of 569 pages the only chapter devoted to 
gas-turbine power-units occupies but 60. Professor Liston has 
chosen, as a frontispiece, a photograph of an American turboprop; 
but the reader who seeks enlightenment in the text finds but 
three pages on turboprops, and these largely consist of perform- 
ance curves for an early Python. The ducted fan is dealt with in 
even more cavalier a fashion; in the solitary paragraph accorded 
it the author calls it a “thrust-boosting” device and goes on to 
point out that “in general, fuel consumption is more than pro- 
portionately increased.” 

Another fundamental weakness of the work lies in its complete 
inability to present up-to-date information. We know how long 
such a publication can take to compile, but students of a rapidly 
changing field deserve data no more than two years old. This 
book is based almost entirely upon work completed and pub- 
lished before 1950; as a typical example, the table of American 
alloys used in the manufacture of turbine discs and blades i 
dated March 1947. 
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Weston Resistance Bulbs 


The Model $.110 Platinum Resistance Bulb, used in 

conjunction with a Weston circular scale indicator 

is greatly superior in every respect to other 

methods of temperature measurement. Its platinum 
element is the most stable, accurate and the smallest 








yet produced for practical applications. Due to the 
very small size of the resistance element, the response 
time is extremely rapid. Reliability and long life are 
ensured by the fact that the element is hermetically 
sealed into a }” o/dia. stainless steel sheath which 

is fitted with a watertight plug connection. The 
socket is moulded integrally with special cable which 
is supplied. The Model $.110 is suitable for 
temperatures between —200°C. and -+500°C. 





Full details of Weston equipment for aircraft will 
gladly be supplied on request. 





WESTON 464 =) 


AIRCRAFT INSTRUMENTS — 1 SANGAMO WESTON LIMITED 


ENFIELD MIDDLESEX 
Tel: Enfield 3434 (6 lines) 1242 (4lines) Grams: Sanwest, Enfield 


——— 
——— 
—_ 
= 


{ Scottish Factory: Port Glasgow, Renfrewshire 


Branches: Glasgow, Manchester, Newcastle-on-Tyne, Leeds, Liverpool, Wolverhampton, Nottingham, Bristol, Southampton, Brighton 


Movement Controlled A DRAWBAR PULL OF 3800 LB. enables the David 
Brown VIG/IAR to handle aircraft up to the 

y) Wye Viscount, Convair, Viking, and Dakota class with 

= Y ease and safety. The 4-speed gearbox with its low 


ratio Ist gear equips the driver for full-power 
‘ break-out” with easy under-way gear-shift to 

VIG/ 1 AR suitable working speed. The David Brown VIG/ 
IAR speeds up ground movement, lowers fuel 
costs, and although primarily designed for aircraft 
handling it can turn its hand to every conceivable 
haulage job around the airfield. 





% OHV ENGINE 
DEVELOPS 39 B.H.P. 


3800 LB. DRAWBAR PULL 
TOP SPEED 22 M.P.H. 


LARGE TYRES GIVE 
GREATER TRACTION 


EXCEPTIONAL 
FUEL ECONOMY 


WIDE BENCH-TYPE SEAT 


FULL LIGHTING AND 
STARTING EQUIPMENT 


i 
The David Brown VIG/IAR_ Tractor DAVID BROW 
towing R.M.A. DISCOVERY, the Flag- 


ship of the B.E.A. Viscount (Discovery 
Class) Fleet at the 1952 S.B.A.C. Show. By courtesy of ‘The Aeroplane”’ 4 bee D U S$ T R f A L T R A Cc T 0 R Ss 


THE DAVID BROWN CORPORATION (SALES) LIMITED, TRACTOR DIVISION, MELTHAM, HUDDERSFIELD 
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CORRESPONDENCE 


The Editor of “Flight”? does not hold himself responsible for the views expressed by correspondents in these columns; 
the names and addresses of the writers, not necessarily for publication, must in all cases accompany letters. 


Preserving Historical Aircraft 


N connection with A. Cdre. Wheeler’s plea (Flight, November 

6th) for a national air museum, it is pleasing to note that the 
Department of Aircraft Design at the College of Aeronautics has 
formed a small collection of military aircraft for instructional pur- 
poses. This group of about a dozen aeroplanes (including such 
notable machines as an S.R./A.1, Me163 and Lincoln) is housed 
in a large hangar. Accommodation of this sort, as opposed to the 
ridiculously cramped quarters of the Science Museum, is essential. 

I would challenge the author’s statement that “the aircraft 
industry already pays a lot for education in various technical 
colleges.” By no stretch of the imagination can this be said. 
Furthermore, the zeal with which firms destroy old prototypes 
shows that they are far more appreciative of their financial rather 
than academic value. 

Until the directors of Britain’s aircraft firms begin to share 
A. Cdre. Wheeler’s enthusiasm, the air museum must remain a 
pipe dream. 

Chalfont St. Giles, Bucks. R. PRIZEMAN. 
IN Flight of November 13th there appeared a paragraph headed 

“A Shock at Southampton.” Having been chairman of 
Southampton (Eastleigh) Airport for many years, and still being 
chairman of the airport consultative committee, I was very con- 
cerned at the statements in the paragraph that the S.6.B seaplane 
was being “thrown out” and later that “it must at all costs be 
saved from the breakers.” I take a very poor view of these 
statements and I refute them in every particular. The facts are: 

The S.6.B has been stored in various hangars at the airport at 
PO cab times. The airport commandant, W/C. S. T. Tipper— 
in common with, I think, everyone connected with aviation— 
treasures the S.6.B and has carefully guarded it on behalf of the 
Southampton Corporation. 

The seaplane was stored in the best place possible—it was in 
the largest hangar, but although the seaplane has been regularly 
painted and preserved the hangar doors were open daily and 
there was always danger of a considerable amount of dust as well 
as damp. 

W/C. Tipper was anxious to get the S.6.B under lock and key 
and stored under the best possible conditions. A splendid oppor- 
tunity occurred for him to do this and at the same time give more 
hangar space; he thought of putting the seaplane in a Bessoneau 
hangar and locking it up, but still subject to the weekly inspection 
that has been carried out for years by the airport foreman, Mr. 
Hayward. W/C. Tipper consulted Vickers-Armstrongs, and they 
co-operated; the mainplanes were taken off under the supervision 
of their skilled staff and the S.6.B moved to where it will be 
secure from being tampered with and much better protected from 
the elements. 

The S.6.B has frequently been loaned by the Southampton 
Corporation for various exhibitions and principally for the R.A.F. 
Benevolent Fund, and the mainplanes can easily be put back at 
any time the seaplane may be required. It will be recalled that it 
was loaned to the late Leslie Howard for the production of the 
film The First of the Few. 

While the Southampton Airport was owned by the Southamp- 
ton Corporation the intention was that the S.6.B would be on 
permanent exhibition in the entrance hall of the new terminal 
building that would have been built but for the intervention of 
the war. The airport has now been taken over by the Ministry 
of Civil Aviation and I am very confident they would defer to 
the wishes of the people of Southampton, and particularly to 
aircraft workers in the district, that the $.6.B should be in the new 
terminal building which will eventually be erected. The airport 
commandant has most carefully been looking after the S.6.B 
for the Southampton Corporation, and he has their complete 
confidence. 

The S.6.B is indeed a museum-piece highly prized by the 
people of Southampton and Eastleigh, not only for the achieve- 
ment of the seaplane itself, but as a memorial to its designer, 
Mr. Reg Mitchell, and all those devoted pioneers who worked 
with him in the production of the Supermarine seaplanes and the 
Vickers-Supermarine Spitfire. 

Chilworth, Southampton. R. J. STRANGER. 

[The statements quoted by the writer of our paragraph—a 
pilot calling at Eastleigh—were, as he stated, made by bystanders 
at the scene described. We are indeed glad to learn that the 
authorities concerned are, in fact, taking such care of the S.6.B, 
and their attitude should be an example to others with valuable 
historical aircraft in their keeping.—Ep.] 


Airline and Transport Command Pilots 


WHIL .ST not wishing to enter into an unnecessary controversy 
as to the relative standards of Transport Command and civil 
pilots—the vast majority of both are undoubtedly first class—I 
really cannot allow one statement of Capt. R. E. Gillman’s 
article (September 18th) to go uncorrected. 

We are surprised to learn that our days as straight navigators 
on long-range aircraft are at an end; and that our duties are 
discharged by the second or third pilot. It is unfair to the 160 
specialist navigaters of B.O.A.C., not to mention those of Q.E.A., 
S.A.A., T.W.A., N.W.A., Swissair, Air France and others, all of 
whom, in common no doubt with Mr. Gillman, like to think that 
they earn their salaries. 

Admittedly, the duties of the specialist navigators have, in some 
cases, been modified to enable a second or third pilot to under- 
take the work. This has meant accepting a much lower standard 
of specialist plotting and log-keeping, lengthening of routes to 
permit beacon-to-beacon tracking (which increases operational 
costs) and sometimes the restriction of the pilot-navigators to 
certain routes and/or to daylight flying only. 

No case has yet been made for the carriage of a third pilot in 
civil flying to undertake navigational duties. Practically always it 
means the replacing of the skilled experienced specialist by an 
officer who regards it as merely something he had to do until he 
can move into the right-hand seat. Long-range navigation is a full- 
time occupation, and a high standard cannot be maintained by 
part-time second pilot navigation. 

In time, and with experience, a third pilot would undoubtedly 
approach theStandard of the specialist navigator, who has ten or 
more years’ experience of the world’s routes, if he gave his full 
time and enthusiasm to navigation. 

We cannot help but wonder if there is not an unfortunate 
tendency amongst some of the older executives and pilots mentally 
to minimize the importance of navigation today. It may be that 
their navigational thinking is not yet adjusted to present-day 
methods. 

We believe specialist navigators will have an important part 
to play in the future of civil flying, for we cannot credit that such 
a wealth of knowledge and experience will be wasted. 

Edgware, Middlesex. E. PALMER. 





FORTHCOMING EVENTS 


. $.L.A.8.3 
Carvell 

. R.Ae.S. Section Lecture: “Integral Construction,"’ 
Legg, B.Sc., A.M.I.Mech.E., A.F.R.Ae.S 

. Helicopter Association: “Ground Resonance,"’ by R. Howarth 

. Photogrammetric Society: “Stereoscopic Vision applied to 
Photogrammetry,’ by Professor w D. Wright 
Royal United Service Institution: “Effects on the Human Body 
of High-speed and High-altitude A ad * by G/C. W. K. 
Stewart, C.B.E., A.F.C., B.Sc _ .6., 

. R.Ae.S. Main Lecture “Training ee al for Aircrew,"’ by 
N. J. G. Hill, A.MLLA.E., A.R.Ae.S., or deputy (at Belfast) 

. British Interplanetary Society: “Techniques of Protecting and 
Cooling Rocket Motor Walls,"’ by H. Ziebland, A.M.1.Mech.E., 
Dpl.ing. 

- R.Ae.S, Section Lecture: “High-speed Wind Tunnels,"’ by 
D. L. Ellis, B.Se., A.R.T.C., F.R.Ae.S 

. R.Ae.C.: Film Show. 

. R.Ae.S. Graduates’ and Students’ Section: Film Show (jointly 
with Inst. Pet.). 

. R.Ae.C. and R.Ae.S.: Commemorative Dinner, 50th anniver- 
sary of Powered Controlled Flight 
Institution of Production Engineers: Conference: ‘Problems 
of Aircraft Production” (at Southampton University) 

British Interplanetary Society: “Cosmic Radiation Hazards in 
Space Flight,’’ by Dr. L. R. Shepherd, Ph.D 

Institute of Metals: Informal discussion, “Lubricants for Non- 
ferrous Metal Working.’ : 

. R.Ae.S. Main Lecture 
Sir Leonard Bairstow, C.B.E., 


“Training the R.A.F. Apprentice,”’ by G/C. R. J 


by K.L.G 


‘The Fun of Finding Out in Flying,”’ by 
F.R.S., Hon. F.R.Ae.S. 


R.Ae.S. Branch Fixtures (to Jan. 8).—Nov. 27, Birmingham, “Uses for 
the Small Gas Turbine’’ (speaker to be announced). Nov. 30, Halton, films 
Dec. 2, Luton, “Short-haul and Charter Operations," by a charter operator; 
Chester, “Rocket Propulsion and Interplanetary Flight,"’ by A. V. Cleaver 
Dec. 4, Bristol, Engineering Association joint dance. 


Dec. 7, Halton and Henlow area meeting, “Design of Fast Load-carrying 
Aeroplanes,’’ by D. H. Lee, F.R.Ae.S. Dec. 8, Bristol, ‘Fly-past, Present 
and Future,"’ by Capr. J Laurence Pritchard, hon. F.R.Ae.S.: Hen'ow, “The 
Training of Test Pilots,"’ by G/C. S. Wroath, A.F.C. Dec. 9, Manchester, 

“Principles of Weight Control,’’ by F. Howarth, AFRAeS. Dec. 11, 
Preston, Wright Brothers’ Jubilee dinner dance. Dec 17, Bristol, celebration 
of 50th anniversary of powered flight. Dec. 18, Birmingham, films. 

Jan. 4, Bristol, “Review of Developments in Aircraft Equipment,”’ by 
G.H Dowty; Jan. 6, Belfast, joint meeting with Queen's University Film 
Society; Luton, Wilbur Wright Centenary film 
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THE INDUSTRY 


Prizes for Fairey Apprentices 

PROOF of the soundness of Fairey Aviation’s apprentice train- 
ing scheme was given on November 16th, when Mr. Richard 

Fairey presented cash prizes to 41 apprentices from the company’s 

Hayes group of factories, in recognition of examination successes. 

Last year 29 apprentices qualified for similar prizes. 

Eight apprentices who had gained Higher National Certificates 
each received a cheque for £10. The others each received £5 to 
mark success in the electrical and mechanical engineering sections 
of the Ordinary National Certificate Examination, and in the City 
and Guilds intermediate machine-shop engineering and sheet- 
metal-work courses. 

In speeches which followed the prize-giving, both Mr. Fairey 
and the company’s production manager, Mr. A. Vines, stressed 
the value of shop training and the opportunities that existed on 
the production side of aviation in relation to those of the more 
popular design-offices. 

“Shop experience carries particular weight if you apply even- 
tually for a job in the D.O.,” commented Mr. Vines, “and we 
always look for apprentices when we want to promote somebody. 
As an example, an ex- apprentice, Mr. J. D. K. Baillie, has this 
year been appointed patents engineer to the company at Hayes. 

At present, there are 270 apprentices under training in the Hayes 
group of factories and 134 in the Stockport group. Two ex- 
apprentices—Mr. E. H. Smith and Mr. J. E. Wingate—have been 
admitted to Cranfield College of Aeronautics during the year. 

The prize-winners were as follows: 

Higher National Certificate, Mechanical Engineering.—G. Hemsley, 
D, Jackson, J. C. Stanton, P. J. Bashford, E. R. Roadknight, J. S. Dixon, 
R. F. Gaines, H. R. White. 


Ordinary National Certificate, Mechanical 0 —A. J. Ham, 


. R. Curtis, R. F. Esau, R. C. Van Averbeke, D. DD; Williams, 
R W. Parker, M. J. Hutton, M. W. Pennell, P. J. Wildhaber, J Brett, 
R. A. Green, I. R. Harvey, ]. B. Johnson, M. J. Moore, J. P. Hancock, 
A. P. Browne. 

Ordinary National Certificate, Electrical Engineering.—J. R. Mar- 
chant, R. N. Parkhouse, B. Nolan, M. F. Rushmere. 

City and Guilds Intermediate Certificate, Machine-shop Engineer- 
ing.—A. F. Young, P. C. Huggett. O. Wolf, G. A. Osborne, M. A. 
Norman, D. R. Parker, D. R. Aird, R. J. Garnham, G. A. Wildey. 

City and Guilds Intermediate Sheet-metal-work Course.—F. Park, 
R. C. George, W. V. Adams, S. S. Allen. 


R. B. Pullin Celebrate 


N celebration of their 21st anniversary, to which reference was 

made on this page three weeks ago, R. B. Pullin and Co., Ltd., 
held a “birthday dinner” at the Clarendon Restaurant, Hammer- 
smith, on November 4th. Mr. R. B. Pullin, O.B.E., the com- 
pany’s chairman, presided over a large gathering of employees 
and of guests from other firms and from the Ministry of Supply 
and other Government departments. The latter included Mr. 
G. W. H. Gardner, C.B.E., B.Sc., M.I.Mech.E., F.R.Ae.S., 
Director-General, Technical Development (Air); Mr. E. T. 
Jones, C.B., O.B.E., M.Eng., F.R.Ae.S., Principal Director of 
Scientific Research (Air); and Mr. B. D. Davies, A.M.I.Mar.E., 
A.F.R.Ae.S., Director of Aeronautical Equipment Production. 

Not least among the enjoyable features of the evening was a 
series of presentations; these included gold wrist-watches, handed 
by Mr. Pullin to 13 of the original members of the company who 
are still actively connected with it. Mr. Pullin himself was a 
recipient of a pair of binoculars, this presentation being made by 
a fellow-director, Capt. A. G. Frazer-Nash, M.I.Mech.E. 


Improved Photo-electric Protection 


"THOUGH well known for many years in its application to 
burglar alarms and similar installations, the photo-electric-cell 
principle has hitherto suffered from limitations imposed by the 
distance over which the light-ray can be effectively projected. 
Now, however, G.E.C. have developed equipment which will 
permit an operating distance of 1,000yd with white light or 500yd 
with infra-red (“invisible”) light. 

Such apparatus is clearly of value for the boundary-protection 
of factories, airfields and other such areas, and a £30,000 order 
for infra-red equipment to protect the 12-mile perimeter of a secret 
site in the British Commonwealth is now in hand. 

In the new G.E.C. system the projector transmits a light-ray 
which is modulated by being interrupted at high speed, so that a 
current signal of similar frequency is produced in the photo-cell. 
This signal is amplified in stages for operation on a 230-volt, 
single-phase, 50-cycle supply. After rectification, the signal is 
passed to a sensitive relay which operates immediately the light-ray 
is broken and initiates operation of the various alarm devices. 

Being unaffected by steady light, the equipment will, it is stated, 
operate effectively even in bright sunlight. F urthermore, it cannot 
be rendered inoperative by shining a torch on to the receiver unit. 
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AIRLIFT: Of a type widely used for heavy airfield duties, this Coles crane, 

Mode! S.1510, is seen lifting a Thunderbolt fuselage on a Turkish 

Government airfield. Coles cranes are made by Steels Engineering 
Products, Ltd., of Sunderland. 


New Cleaning Compound 
St ATED to be particularly effective for removing burnt-on 
deposits from gas-turbine components, a new liquid clean- 
ing compound known as Hyzone 60 is announced by Hyzone 
Chemicals, Ltd., 662 Bath Road, Cranford, Middlesex. Among 
advantages claimed for the compound are that it is non-corrosive 
and non-staining to metals, including aluminium and mag- 
nesium alloys, and that it retains its effectiveness in store for 
many months. 


IN BRIEF 


Westland Aircraft, Ltd., in preliminary figures, announce a 
group profit of £74,333 (1952, £40,374), after charging U.K. 
taxation at £117,552 (£79,394). The annual general meeting is 
to be held on December 16th. 

* * * 

Among members elected to the council of the Society of 
British Paint Manufacturers, Ltd., at their recent ninth annual 
general meeting was Mr. W. J. Shilcock, who is joint managing 
director and general sales manager of Cellon, Ltd. 

* * * 


An article in No. 22 issue of Wiggin Nickel Alloys (Henry 
Wiggin and Co., Ltd., Birmingham, 16) describes and illustrates 
the precision casting of compressor blades and other gas-turbine 
components in Nimonic alloys by the Bristol Aeroplane Co., Ltd. 


* * * 


The range of marking and embossing machines and associated 

er" made by Funditor, Ltd., Woodbridge Street, London, 

E.C.1, is described and illustrated in a new catalogue; one interest- 

ing technique described is that by which glass or metal, or other 

surfaces, are marked by a sand jet directed on a rubber stencil. 
* * * 


At an extraordinary general meeting to be held on December 
3rd, shareholders of the English Electric Co., Ltd., will be asked 
to approve resolutions to (a) increase the authorized share 
capital from £10m to £15m and (b) to issue Ordinary £1 shares 
in capitalization of £3,538,731 of the amount now credited in 
the share premium account. 

* * * 


Mr. R. Gore, A.M.I.Mech.E., A.M.I.P.E., who has been 
engaged in establishing a methods development section at the 
new Rolls-Royce works at East Kilbride, has joined Sheepbridge 
E ngineering, Ltd., Chesterfield, where he will be responsible for 

“streamlining” production methods throughout the organization. 
The Sheepbridge group’s products, ranging from quarry 
machinery to I.C. engine detail components, include jet-aircraft 
components. 

* * * 

Petroleum technologists, and engine designers and others 
interested in the efficient use of fuels and oils, will find a great deal 
of profitable information in Proving Ground, a 58-page (8}in x 
104in) brochure published by the Esso Petroleum Co., Ltd. 
(Aviation Department, Artillery House, Artillery Row, London, 
S.W.1.) Very fully illustrated, it describes in considerable detail 
all the more important standard methods of laboratory-testing 
petroleum products. 
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He’ be in Victoria 


The woman in front of him is off to work in Victoria 
Street, S.W.1. An equally everyday matter to the air 
traveller is his trip to the other side of the world. This 
confidence in flying is, to a great extent, due to the 


reliability in service of Smiths Aircraft Instruments. 


| a | \ ; 
| wil A notable addition to the long list of 
| Smiths instruments that are supplied 
fi : to all parts of the world is_ this 


Sensitive Airspeed Indicator. It has a 


range from 80-750 knots and is used 
HELPING THE WORLD T0 FLY extensively for flight test work and as 


sub-standard calibrator 


SMITHS AIRCRAFT INSTRUMENTS LIMITED 
The Aviation Division of S. Smith & Sons (England) Limited 
Cricklewood - London - NW2 


Sole Sales Concessionaires for Kelvin & Hughes (Aviation) Limited * Barkingside and Basingstoke 
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KEY TO QUICKER PRODUCTION! 


GLASS LAMINATES 


Resin bonded glass fabric. Immensely strong. 
Impervious to normal temperature and 
humidity variations. Moulded double curv- 
ature drill, trim and assembly jigs a speciality. 








Combined with 
HY-DU-LIGNUM 


We are specialists in the design and production 
of rubber press dies, drill and router templates, 
Hufford stretch press tools, etc. Increased 
board production makes HY-DU-LIGNUM 
immediately available for use in your own tool 
room. Board sizes now increased to 84” x 48”. 











Glass laminate drill and trim shroud with 
Hy-du-lignum base. 


Photograph by courtesy of Motor Panels (Coventry) Ltd. 


HORDERN-RICHMOND (sates) LIMITED 


Head Office: Hy-du-lignum Works, Haddenham, Bucks, England 
Northern Office: Barton Arcade. Deansgate, Manchester 





Telephone: AYLESBURY 1100-1102 Telegrams; WINSTIX, AYLESBURY 




















“AIRCRAFT STARTING 


and 


SERVICING UNITS 
TO YOUR REQUIREMENTS 
300 AMP 2,000 AMP 


SELF-PROPELLED or TRAILERS 
SINGLE or DUAL VOLTAGE 


ELECTRICAL ENGINEERING CONSTRUCTION CO. LTD. 
TOTNES ENGLAND 


Telegrams: REDEVON TOTNES Telephone: TOTNES 3282 
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NAVIGATION 


HE lecture to the British Interplanetary Society on 

November 7th, entitled Navigation without Gravity, was 

given by Dr. J. G. Porter instead of by Dr. R. d’E. Atkin- 
son as Originally arranged, owing to the latter’s absence from the 
country on business. Dr. Porter is well-known for his monthly 
broadcasts on The Night Sky and, besides being the editor of the 
Nautical Almanac is an authority on comets and meteors, whose 
paths in many instances resemble those of future space-ships. 

The lecturer said that the essence of all navigation was to get 
to the right place at the right time along the right route. In 
the old sailing-ship days there was plenty of time to get a “fix” 
but in modern aerial navigation an aircraft could, in the ten 
minutes required for the necessary calculations, travel 100 miles; 
the modern approach to navigation, therefore, was not to worry 
too much about where the craft was but to make sure that it 
was on the right route and that the time of arrival would be 
correct. 

Navigation in space would be similar to old-time navigation 
in that the voyages would be long and that comparatively few 
fixes would be wanted, but would resemble modern aerial naviga- 
tion in that high accuracy would be needed. A major difference 
between terrestrial and space navigation was that on Earth one 
dimension was virtually fixed and only latitude and longitude 
were needed, whereas in space the navigation would be three- 
dimensional. The measurements needed for a fix could be 
distances, velocities or angles. 

It had been proposed on a number of occasions to send off an 
unmanned, unnavigated space-vessel, relying simply on the 
accuracy of its take-off speed, angle and time to bring it to the 
prescribed point at the right time. This could be quite easily 
shown to be a highly improbable proposition. Taking a Mars 
journey as an example, with a trip time of 281 days (this was 
not the orbit for minimum energy-consumption) the starting 
speed from the Earth’s orbit (round the sun) would be 20.68 
miles per second, and the speed on arrival in the Mars orbit would 
be 12.41 miles/sec. Since the mean orbital velocity of Mars was 
13.64 miles/sec the vessel could not afford to be late; but it could 
be slightly early, so that Mars caught it up before it moved too 
far out of the planet’s orbit. An error of about 50,000 miles 
could be tolerated and Mars would then catch-up the vessel in 
11 hours. An error in take-off velocity of 1 per cent would pro- 
duce a 5 per cent positional error at the end of the orbit; thus 
an error of 1 per cent would give a 7 x 10° miles error in the 
Mars orbit. To obtain the necessary accuracy the allowable 
error in the take-off velocity would be only 0.001 miles/sec, or 
about 34 m.p.h.! The angle of take-off with reference to the 


IN SPACE 


Earth’s orbit must also be within one minute of arc. Both of 
these conditions were likely to be very difficuit to achieve in 
practice, and so a system of navigation would almost certainly 
be required. 

Since the motion of the space-ship would be in a plane con- 
taining the Sun the calculations would be greatly simplified and, 
in fact, the complete calculation of the orbit considered above, 
taking into account the perturbing effect of all the major bodies in 
the solar system, would take only 30 hours by hand or about five 
minutes using an electronic computer like Edsac. Dr. Porter did 
not think that the future of space navigation would depend on the 
present method involving angular measurements. The most con- 
venient bodies to use for this method would be the planets, bu: 
appreciable errors would be involved; for example, Jupiter's 
diameter was 80,000 miles and an error of half this amount 
could easily occur if it were incorrectly sighted. 

The velocity of the vehicle could be measured by a radar 
Doppler method, and this value used, but the lecturer thought 
that a promising method of navigation might be that of photo- 
graphing the Sun at regular intervals. The apparent diameter 
would give an indication of the distance from the Sun. Alterna- 
tively, the amount of heat or light could be measured and used 
instead—although, if the Sun turned out to be a variable star, 
this might upset calculations. (In the discussion, the chairman 
of the B.I.S. also pointed out that the presence of very large sun- 
spots might also cause confusion). If the missile’s attitude could 
be stabilized very accurately at take-off, then any deviation of the 
series of photographs from a straight line would be a measure of 
the deviation from the plane of the true estimated orbit. 

Once an error in course had been detected the problem of 
correction would arise, and this would be by no means easy 
Because of gyroscopic effects, a force applied in one direction pro- 
duced effects along axes at right angles to it; and if, for example, 
the rocket jets were turned on to increase the speed, the size of the 
orbit itself would also be increased. The effect of a given force 
could therefore be complex, and there were certain parts of the 
vessel’s orbit where corrections could be most easily made. 

In the discussion various methods of determining the posi- 
tion of a space-ship were suggested, including that of firing off 
one or more radio beacons into space, so that they would enter 
various orbits which could be very accurately determined; these 
beacons could then be used to obtain very accurate navigational 
data. The use of radio beacons at different points on Earth, or 
even on the Earth and on the Moon, was not considered 
practicable for a Mars journey since the base-line obtainable 
would not be long enough to give the required accuracy. 


Equipment-Cooling in Supersonic Flight 


by an aircraft up to a few years ago was not far different 
Today, in 
contrast, the environment has changed drastically with higher 
speeds and altitudes. 

Cooling in the past has been done by passing air over and 


r : ‘HE cooling environment imposed on a piece of equipment 


from that of a ground- or sea-based vehicle. 


through the equipment. This air was taken from outside the 
aircraft, through ram-air intakes. It can be shown, however, that 
the temperature of ram air will rise excessively at approximately 
Mach 1. Thus, at supersonic speeds any air taken from outside 
will be too hot to use at its existing temperature, and air inside 
will also be too hot to use after steady-state conditions are reached 

On present-day aircraft, the situation is handled in two ways. 
Either air-cycle refrigeration is used to reduce the air tempera- 
ture, or the equipment itself is built to withstand the increased 
temperatures. The real solution to the problem for electronic 
equipment, however, is a cooling system that is independent of 
aircraft speed and altitude. This means that atmospheric air can- 
not be used as a direct heat transfer medium or heat sink. 

The use of the aircraft’s fuel as a coolant has many possibilities. 
The effectiveness of jet fuel in a heat exchanger can be shown to 
be approximately half that of water and, assuming a flow rate of 
some 30 gal/minute, 2.5 kW of energy could be absorbed by the 
fuel for each degree Centigrade rise in fuel temperature. 

The boiling of a liquid in a heat-exchanger, or in passages in 
the equipment, has moderate possibilities as a heat-sink. Although 
there are many possible liquids, none compares with water in 
terms of latent heat, density and availability. 

The sublimation of a solid in the presence of a liquid coolant 
does not offer as much on a weight-for-weight basis as either of 
the above two systems. 

In the past year, some work on liquid cooling systems and 
associated components has been undertaken by the Ryan Aero- 
nautical Company, in connection with “sub-miniaturized” elec- 
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tronic equipment, microwave power tubes and electric motors 
and generators. In general, sub-miniaturized equipment with 
power densities as high as 2 watts/cu in can be cooled with liquid 
Small liquid-cooled A.C. motors can be run continuously at more 
than twice their normal (air-cooled) power. A microwave trans 
mitter tube with a dissipation of over 50 watts/sq in has been 
cooled with a liquid system in which the liquid velocity was pur 
posely kept low to avoid tube noise. A small centrifugal pump 
driven by a three-phase 400-cycle motor drawing 30 VA was used 
to circulate the coolant. 

The liquid used in most cases was triethylene glycol and was 
chosen for its specific heat, high density, low freezing point and 
low vapour pressure which permits operation at 50,000ft without 
pressurization. This liquid has a high viscosity at low tempera- 
tures, necessitating a careful consideration of all aspects of pump 
design. In general, pump clearances are made large, fewer 
guidance vanes are necessary and high velocities are avoided. As 
a general rule, pumps with 40 to 50 per cent efficiency are possible 
with this viscous liquid. It takes approximately five watts of 
electrical energy at the pump input for every 100 watts of heat 
to be removed by the cooling system, although this figure may 
vary twofold, depending on the specific requirement of a system 

In the future, when aircraft speeds progress well past transonic 
velocities, and when altitudes of 15 miles are commonplace, not 
only electronic equipment, but hydraulic and rotating electrical 
machinery will also have to be cooled by means other than air 
It would appear that fuel would be the best choice for an in- 
tegrated aircraft cooling system heat sink, although liquid evapora- 
tion will find its place for small isolated pieces of equipment 





FLIGHT 


CIVIL AVIATION 


B.1.A.T.A.’s ANNUAL REVIEW 

"THE annual dinner of the British Independent Air Transport 
Association, held at the Mayfair Hotel, London, on November 

19th, was a most successful and enjoyable occasion, some 150 

guests being present. 

The chairman of the Association, A. Cdre. Griffith Powell, 
C.B.E., proposed “The Guests.” He said that the Association 
was fairly well satisfied with the year’s progress in the operating 
sense. “A little bread is better than no bread at all, but it is a 
dull commodity as a steady dict.” The setting-up of Air Finance, 
Ltd., was welcome. The Association would welcome the Armed 
Forces setting up a reserve of aircraft to be let out for operation 
to the independents and other aircraft operators 

[In connection with troopinz requirements and the need to 
maintain an air transport reserve in the absence of a strong 
Transport Command of the R.A.F., a good case can be made 
financially for the purchase by the Services of transport aircraft 
to their own choice. Such machines could be operated in peace- 
time by one or more of the independent companies, for example, 
who would look after the trooping commitments at an economical 
rate and at other times would operate the machines commercially, 
so making full and economical use of them.—Ed.] 

A. Cdre. Powell paid a tribute to Lord Terrington and to 
Viscount Runciman for the work of the Air Transport Advisory 
Council. Of the Anglo-Irish agreement now under review it was 
made clear that from the independents’ point of view there had 
in the past been much that was regarded as unsatisfactory. The 
independents hoped for improvements. A. Cdre. Powell said 
that B.I.A.T.A. had assumed a very strong position in the 
European deliberations of F.I.T.A.P., and had come to the fore 
in world independent air-transport deliberations. During his 
speech the chairman also regretted that Mr. David McIntyre, 
the vice-chairman, would not be able to take over the chair in the 
following year, but he welcomed the new vice-chairman, Mr. 
Maurice Curtis, and the new treasurer, Mr. G. H. Freeman, who 
was to succeed Mr. Bamberg at the end of the year. 

Concluding his speech, he referred to new friendships formed 
consequent upon the joining-up of the M.C.A. and Transport 
Ministries, and he welcomed former Ministers in Lord Winster 
and Mr. Maclay 

Viscount Runciman, deputy chairman of the Air Transport 
Advisory Council, replied for the guests. He mentioned that 
since June last, 237 applications had been submitted to the Coun- 
cil, of which 214 had come from independents. Fourteen had been 
withdrawn while under consideration, 10 more had been with- 
drawn after approval, 171 had been finally recommended, and of 
these 107 had so far been approved. 

The third speaker was the Parliamentary Under-Secretary for 
War, Colonel J. R. H. Hutchison. He said that the War Office 
was the independents’ best customer and he commended the 
independents upon bringing a flexible mind to joint problems and 
dealing with them in a reasonable manner. The original trooping 
plan had provided for 25,000 per annum, whereas the present rate 
was 72,000 per annum and in the last year there had been in addi- 
tion the air movement of two brigades to Kenya. ‘Trooping 
represented 24 per cent of the total passengers carried by the 
independents, or on a mileage basis, 72 per cent of the work. The 
War Office had some contracts and commitments with the ship- 
ping companies but were anxious to continue air trooping, and 
to see that transport companies had safe and adequate aircraft. 
Colonel Hutchison said that he had chosen for his toast the 
prosperity and future of British air transport. 

The final speaker was the vice chairman of the Association, 
Mr. D. F. McIntyre, A.F.C., who employed an amusing analogy 
of the fortunes of three, and later only two, fat and favoured pups 
by comparison with the lean ones in obtaining a share of the 
single dish of food. Thanks to the Army and Air Ministry another 
dish of food had been put down for the little and thin pups. 

The B.I.A.T.A. dinner is an occasion of considerable signifi- 
cance to the independent airlines, and it was unfortunate that, 
as Mr. Lennox-Boyd (who has been out of the country) was 
unable to attend for the second year running, his Parliamentary 
Secretary, Mr. Profumo, should also be absent. 

There follow some highlights from the B.I.A.T.A. annual 
report, which covers the period July Ist, 1952, to June 30th, 1953: 

Scheduled Services.—Available capacity ton-miles flown by 
British independent operators increased by 78.7 per cent—from 
4,035,000 to 7,214,000. Load ton-miles performed increased 92 
per cent—from 2,356,000 to 4,526,000—and the overall load 
factor went up from 58.4 per cent to 62.7 per cent. The number 
of passenzers carried was over 149,000—more than twice as many 
as in 1951-1952—-and the fact that traffic increases were mainly 
on the international routes is reflected in the 135.7 per cent 
increase in passenger-miles flown—from nearly 15m to 35m. 
By operating 98.7 per cent of the 30,699 flights scheduled for the 


period, the independents achieved slightly higher regularity than 
either B.O.A.C. or B.E.A. 

Non-scheduled Operations. —Capacity and load ton-miles flown 
during the year were approximately eight times as great as those 
performed on scheduled services. Apart from normal charter 
operations, B.I.A.T.A. members flew nearly 50,000 refugees 
from Berlin to Western Germany, as well as 34,000 tons of 
freight. Trooping operations accounted for 50 per cent of the 
total passengers carried on non-scheduled flights by B.I.A.T.A. 
members, and for 84 per cent of the total passenger mileage. The 
report quotes some official comparative costs of sea and air 
trooping and notes the Select Committee on Estimates view 
that even if the cost of trooping by air were higher than trooping 
by sea, this would be outweighed by the saving in time and there- 
fore of man-hours —an elimination of wastage particularly 
important in the case of National Servicemen. 

The figures show that charter aircraft can take a man from the 
United Kingdom to Egypt for £22, compared with an average 
troopship fare of £30; the corresponding cost by commercial ship 
would be £40 and by B.O.A.C. £86. Figures for the U.K.- 
Singapore route are: charter aircraft, £100; troopship, £75; 
commercial, £135; and B.O.A.C., £206. Capacity ton-miles 
offered by B.I.A.T.A. aircraft on non-scheduled flights during 
the year totalled a record 57,994,000—an increase of 119 per 
cent. Load ton-miles performed increased by 116 per cent to 
38,239,000. Even greater was the increase of 133 per cent in 
the number of passengers carried (175,584). 

Combined Operations.—On both regular and non-scheduled 
services B.I.A.T.A. members performed 42,765,000 load ton- 
miles, corresponding figures for B.E.A. and B.O.A.C. during the 
same period being 46,500,000 and 140,094,000. 

Fleet Strength——At June 30th B.I.A.T.A. members were 
operating 40 four-engined aircraft, 113 twin-engined aircraft 
and 8 single-engined aircraft. The all-up-weight of this fleet, 
by comparison with the previous year, had increased by 62 per 
cent to 5,012.000 Ib. 

In conclusion the report urges that the independents should 
not be considered as the “poor relations” of the State Corpora- 
tions. In this respect, it adds, the present policy of blending 
private and public enterprise is emerging along the right lines 
“so long as the policy is given full and active backing.” 


RAPIDE 4 TO NATROBI 


EWS has come from Mr. Alec Noon of his flight from 

Southampton to Nairobi in VP-KLL, the Rapide 4 whose 
performance was described by the Editor in last week’s issue. 
Starting on November 4th, the aircraft was delayed by fog at 
Toussous le Noble, and later by severe thunderstorms and more 
fog in Southern France and Sardinia. The machine behaved 
extremely well on the flight, Mr. Noon reports, and was to have 
been demonstrated before representatives of East African Air- 
ways Corporation and other local companies during this week. The 
operating company, Noon and Pearce Air Charters, Ltd., are 
based at Nairobi West Airport. 


. 

PIG-LIFT TO JUGOSLAVIA 
APPROXIMATELY one thousand pedigree pigs (total value 

some £50,000) are being flown from England to Jugoslavia 
by Eagle Aviation and Sabena. Following six trial flights in June 
of this year, on which a total of 120 pigs were carried by Eagle, 
the first flight of the major contract was made on November 20th 
by the same company. Two specially equipped Dakotas are being 
used, and the route is Blackbushe-Munich-Belgrade (Zemun). 

Sabena, also, is using Dakotas and flying from Blackbushe to 
carry out their pig-lift contract. The first such flight by the 
Belgian airline was scheduled for midnight on Monday last, and 
two flights were subsequently to be made each night for a 
fortnight. 

The aim of the large-scale operations is to improve Jugoslav 
bacon production; the animals have been selected from over 100 
English farms, and moved to a special “transit farm” near Black- 
bushe, where personal details such as weight are listed and health 
documents checked prior to the flights. 


NEW SERVICES APPROVED 
CONDITIONAL approval of three new seasonal services by 
British independent operators is announced by the Ministry 
of Transport and Civil Aviation. Air Kruise (Kent), Ltd., have 
permission to operate an internal service between Ramsgate 
and/or Lympne and Birmingham from April to September each 
year until September 1960. A second scheduled service is to be 
overated by Aquila Airways between Southampton Water and 
Capri with an optional traffic stop at Marseilles also from April 





27 November 1953 


to September each year until September 1960. The third 
approval covers an inclusive tour by Transair, Ltd., between 
Gatwick and Alghero, Sardinia, with technical stops at Lyon or 
Marseilles, to be operated between June and September until 
September 1955. 

Aquila Airways have announced that a proving flight to Capri 
will be made next April and that scheduled services are expected 
to begin the following month. The route will be flown in about 
six hours by Hythes and Solents. Only first-class passages will 
be offered, the return fare being £65 5s. 


I.A.T.A. DISCUSS CARGO-RATES 
HE major subject on the agenda of the latest I.A.T.A. Traffic 
Conference, held last week at Honolulu, was the question of 
standard cargo-rates to be charged on the North Atlantic route 
by the eleven regular airlines concerned. Although all these 
operators agreed on the need for attracting extra traffic they had 
proposed widely differing methods of doing it. 

Two companies, P.A.W.A. and K.L.M., are now operating all- 
freight DC-6As and were understandably anxious to bring in 
rates more closely related to the lower operating cost of these 
aircraft. Over a month before the conference Pan American filed 
with the C.A.B. a new transatlantic rate-structure offering reduc- 
tions of as much as 45 per cent for consignments of 1,100 lb and 
over, compared with the maximum permitted discount of 25 per 
cent for shipments of over 100 lb. Pan American also proposed to 
do away with the complex system now in force of different rates 
for specific commodities. The rate suggested by Pan American, 
however, was unacceptable to practically all the airlines repre- 
sented at Honolulu and it was finally agreed to extend the existung 
pattern of rates until March 31st, 1955. 

Under this revised agreement the basic rate for general 
merchandise will remain unchanged at 7s 10d per lb between 
New York and London with a 25 per cent discount for ship- 
ments weighing over 100 lb. The chief concession to those 
carriers urging reductions in rates will be the introduction of a 
second “break point,” after April Ist next year, permitting reduc- 
tions of 30 per cent on shipments weighing over 440 Ib. 

Both P.A.W.A. and K.L.M. have withdrawn their applications 
to the C.A.B. for lower rates. Changes in commodity rates will 
be made by unanimous vote of an official body representing all 
the interested airlines. This body, the I.A.T.A. Specific Com- 
modity Rates Board, formerly comprising five representatives 
chosen in rotation, will in future include delegates of Air France, 


B.O.A.C., El Al, K.L.M., L.A.I., P.A.W.A., Sabena, S.A.S., 
Swissair, T.C.A. and T.W.A. I.A.T.A. states that the board has 
been directed to “take a liberal and constructive approach towards 
the establishment of new commodity rates at the most attractive 
levels consistent with the economy of the industry.” 
Chairman of the conference was Mr. R. W. Ireland, vice- 


president of United Air Lines. He announced last week that 
I.A.T.A. had also approved a new set of cargo regulations provid- 
ing for carriage of special medical goods throughout the world on 
an interline basis. Previously, such items as radio-active isotopes— 
which have very short effective lives and in many instances can 
be transported only by air—could not be carried on main routes 
served only by two or more airlines. 

The new code, evolved by a*working group, which has taken 
nearly three years to complete, covers the classification, certifica- 
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EXAMPLES of the new 1.A.T.A. labels which, as reported above, are 
part of a code governing acceptance and carriage of special cargoes 
The central design is for Group III radio-active materials; the symbol 
on the left denotes corrosive and caustic liquids; on the right is the 
label for a package containing poison, poison gas and tear gas 


VETERANS: Among the captains flying for Australian National Airways 
are two of the world’s most experienced airline pilots. On the left, 
receiving a presentation wrist-watch from Capt. 1. N. Holyman, managing 
director, is Capt. Jason Hazzard (20,550 hr); he was taught to fly in 
1930 by his uncle, Capt. K. Virtue (centre), who has flown 22,170 hr 


tion, labelling and packaging of several thousand commodities 
which require special stowage and handling. Standard labels have 
been designed to ensure that cargo handlers appreciate the 
properties of delicate or dangerous materials 


DC-7s FOR E.A.L. 


I was announced last week that Eastern Air Lines have placed 

a $25m (£8.9m) order for 12 Douglas DC-7s, for delivery early 
in 1955. The order brings the number of DC-7s now sold to 81 
Eastern’s fleet, one of the largest in the world, consists of 11 
DC-4s, 57 Martin 4-0-4s, 20 Constellations and 14 Super Con 
stellations; the airline has also placed additional orders for 22 
compound-engined Super Constellations 
STRATOCRUISER SERVICE FOR RINGWAY 
QERMISSION is being sought by B.O.A.C. for a weekly 

Stratocruiser service connecting Manchester and New York 
It is proposed that the aircraft, carrying first-class passengers 
only, will operate from London, making calls en route to New 
York at Manchester, Prestwick and Gander. Although the pos 
sibilities of such a service have been under discussion between 
B.O.A.C. and the Manchester civil authorities for some time, 
Sabena were first off the mark in providing this important city 
with a direct air service to America. The Belgian airline’s 
DC-6B tourist service from Ringway to Idlewild was inaugurated 
on October 29th, and it is difficult to escape the conclusion that 
this enterprising move acted as a spur to B.O.A.C 


PISTONS PREFERRED 

S reported recently in Flight, Australian National Airways 

have ordered two Douglas DC-6s and two DC-6Bs to supple 
ment their present fleet of § DC-4s, 20 DC-3s and 3 Bristol 
170s. It will be remembered that in December last year A.N.A 
cancelled a provisional order for Viscounts. Our Australian 
contemporary Aircraft reports that A.N.A’s managing director, 
Capt. I. N. Holyman, has been freely criticized for this decision 
and quotes the following explanation for his choice of American 
aircraft: “I do not, in any way, discount the Viscount, which is 
a very good machine. I am of the opinion, however, that the public 
will like these DC-6s better, and that their economics, utility 
and versatility will make them a better buy, viewed in relation to 
our continuing policy of developing both passenger and freight 
traffic side by side.” 

The two DC-6s due for introduction on A.N.A.’s routes next 
month have been bought from National Air Lines; the DC-6Bs, 
which will not arrive until early 1955, are being ordered direct 
from the manufacturers. Both types are being equipped as 58 
seaters. The first of six Viscounts ordered by the State-owned 
company, T.A.A.. is due for delivery next June 
SILVER CITY PLANS 

N additional order for three Bristol 170 Mk 32s—Super- 

freighters—was announced last week by A. Cdre. G. J. Powell, 
managing director of S:lver City Airways. The order, valued at 
£300,000, follows up the airline’s purchase and introduction into 
service during the summer of six Mk 32s. Stating that he expected 
the additional Superfreighters to be delivered next spring, A. Cdre 
Powell added that he was planning to buy three more for 1955 
The new Bristo!s will be required to deal with the increased 
traffic forecast by the past season’s outstanding results: the 1953 


total of vehicles carried across the channel has already reached 
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38,000 compared with 11,000 over the whole of last year. 

A. Cdre. Powell confirmed that Silver City had started to build 
their airfield, Ferryfield, on the tip of Dungeness. It was ex- 
pected that from next June onwards the Le Touquet service 
would be flown from Ferryfield and that aircraft from Lympne 
would operate the new ferry service to Calais. 


BREVITIES 


“HE President of K.L.M., Dr. Albert Plesman, forecast recently 
that his company would have both pure jet and turboprop 
airliners within five years. No specific types were mentioned. 
* * * 

According to a statement issued by the Canadian Pacific Airlines, 
the cost of the three Comet 2s recently ordered by the company 
will be about £1,600,000. The option on a fourth Comet 2, if 
taken up, would involve an outlay of a — £360,000. 

* * 


The Lockheed Aircraft Corporation reports that Luftag, fore- 
runner of the revived Lufthansa, has signed a formal contract for 
the purchase of four Super Constellations. Orders for all other 
versions of the type now cover a total of just over 500, of which 
132 are Super Constellations 

* ® * 


On test at London Airport by B.O.A.C., and later to be tried 
at airfields abroad, is a prototype 12-seater “crew car”—in effect, 
a miniature motor-coach. Incorporating Ford units, it is built by 
Thomas Harrington, Ltd., of Hove. 


CLUB AND GLIDING 


[ ENHAM Flying Club invite the penetration of their defences 

in a lunch patrol this Sunday, November 29th, between noon 
and 12.30 p.m. The defended zone is from one to two miles from 
the airfield perimeter, between 1,200 and 3,200ft above sea level 
(Denham altitude, 250ft). During the afternoon a landing competi- 
tion will be held, followed by what is termed an “obstacle race.” 
As Denham is located within the London control zone, would- 
be attackers are requested to telephone the club (Denham 2161) 
to confirm V.F.R. conditions before take-off. 


EW changes were made in the composition of the Vintage 

Aeroplane Club’s committee at the annual general meeting 
elections on November 7th. Ron Gillman and David Ogilvy 
remain as chairman and secretary respectively, while Major W. L. 
Foster (treasurer) and Dennis Bootle join the committee. Re- 
elections to the committee were those of Beverley Snook, Denys 
Stonebanks and R. P. Green (who has been in charge of the 
recently completed C. of A. overhaul on the Avro Cadet). 


T Elstree, a works flying club has been formed by Handley 

Page, Ltd., and should begin operations soon. Flying hours 
for the Elstree Club during October amounted to 2254, with six 
non-flying days, and several others on which activities were 
severely restricted by the weather. 


URING October, the Strathtay Aero Club began to provide 

flying for A.T.C. cadets under the “air experience” scheme, 
using an Autocrat. Three A.T.C. Flying Scholarship cadets and 
Mr. W. Warden, from South Africa, qualified for their Private 
Pilots’ Licences, and flying time for the month was 784 hours. 


HE first anniversary of the Coventry Gliding Club was 

recently celebrated. Operating from Baginton, the club’s 50 
flying members made a total of over 2,100 launches during this 
first year, and obtained 12 “A” Certificates, 12 “B”s and four 
“C”s, The club owns a T.21B two-seater, and has the use of a 
Grunau Baby and a Kirby Cadet belonging to the Leicester 
Gliding Club, whose members also fly from Baginton at present. 


FLIGHT 


Braathens S.A.F.E., the Norwegian independent company, have 
been refused permanent approval by the Norwegian Government 
for their Far East service, which has for over a year been operated 
on a temporary permit. A Norwegian Cabinet meeting, presided 
over by King Haakon, decided that the country’s interests in the 
Far East routes would be more efficiently met through the inter- 
Scandinavian national airline, S.A.S. 

- o * 


The second regional air navigational meeting held to discuss 
technical plans for the African and Indian Ocean region of I.C.A.O. 
opened at Teneriffe on November 17th. The United Kingdom 
delegation, led by G. J. Warcup of the M.T.C.A., includes repre- 
sentatives of the Rhodesias and of the British Colonies in the 
region. 

* * * 

The Bendix Aviation Corporation has received an Indian 
Government contract for surveillance and precision approach 
(G.C.A.) radar to be installed at Santa Cruz Airport, Bombay. 
Similar equipment will be installed at other Indian airports if the 
Santa Cruz radar proves sufficiently useful. This initial contract 
is valued at between $500,000 and $1m. 


* * * 


Super Constellations were recently introduced on the North 
Auantic services of Air France. In addition to the first-class 
flights to New York, Montreal and Chicago and Mexico, the new 
aircraft are being used on an ultra-luxury service, the Parisian 
Special, which flies weekly between Paris and New York. Passen- 
gers using this service pay a supplement of £8 19s per single 
journey for the privilege; a further charge of £22 6s gives access 
to a self-contained “skyroom,” a compartment which can be used 
as a private drawing room by day and a two-berth cabin at night. 


NEWS 


Mr. George Thompson, 
previously with the Derby 
and Lancs Club, is now 
C.F.I. at Coventry. The 
club hopes to obtain its 
own winch (at present that 
of the Leicester club and 
auto-tows are used) and a 
high - performance | sail- 
plane in the coming year. 


DESIRABLE luxury 

for private pilots 
and clubs owning radio- 
equipped aircraft is the 
Lustraphone “Velodyne” 
microphone, _ illustrated 
right and manufactured 
by Lustraphone, Ltd., St. 
George’s Works, Regents 
Park Road, London, 
N.W.1. The microphone 
can be supplied in a hand-held installation, or as part of a swivel- 
ling boom attachment on the headset (as shown). Pilots’ own 
headsets can be individually adapted by the company. The main 
advantages of the microphone are its lightness (2} oz) and its 
ability to exclude background noise, due to the uni-directional 
ficld configuration and the steep decline in sensitivity with in- 
creasing distance from the noise source. 


The Lustraphone microphone, boom- 
fitted to an H.S.33 headset. 


INCE its formation at Newtownards in January of this year, 

the Ulster Flying Club has made steady progress and now has 
more than 150 members, 14 of whom are apprentices of Short 
Bros. and Harland, Ltd. A total of 512 hours had been flown 
in the club’s three Tiger Moths by the beginning of this month, 
and five licences have been obtained. 


Hours flown by members of the London Aeroplane Club 
during the six months from April Ist to September 30th 
amounted to 2,274, compared with 1,767 for the same period last 
year. Thirty-three P.P.L.s and five Commercial Licences were 
obtained, and 26 members made their first solos. A total of 110 
new members joined the club, 78 of whom are from de Havillands. 
The change-over to the ex-Reserve Schoo! buildings on the 
opposite side of the aerodrome has resulted in improved main- 
tenance facilities, and a pleasant club bar and lounge have been 
provided. 


GULL-WINGED. This syndicate-owned Kirby Gull, seen on launch at 
Dunstable this summer, still carries the registration letters previously 
required on all gliders. In the background is the soaring ridge. 
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FRONTAL ASPECT: 
Although anvil clouds 
would obviously be more 
appropriate as a back- 
ground for the Avro 
Vulcan, this head-on 
photograph by Paul Cul- 
lerne is impressive and 
emphasizes the sharply 
tapering wing and the 
huge air intakes, through 
which over 22 tons of air 
per minute have to pass. 


SERVICE AVIATION 


Royal Air Force and Fleet Air Arm News 


Cranwell Scholarship Scheme 


N the House of Lords, on Wednesday 

of last week, the Secretary of State for 
Air outlined a scheme whereby parents 
who wish to send their sons to the Royal 
Air Force College, Cranwell, but who can- 
not afford to keep them at school long 
enough to gain the necessary entrance 
qualifications, would be able to obtain 
financial assistance from the Air Ministry. 

Normal entrance to the College, by com- 
petitive examination, is at the age of 18, 
unless the applicant has sufficient passes 
in either the General Certificate of Educa- 
tion or the Scottish Leaving Certificate. 
Without affecting the normal means of 
entry the new scheme will allow for 60 
R.A.F. scholarships, the winners of which 
will be enabled to remain at school until 
the required qualifications are attained. 

The awards, which will be made four 
times a year, will be available only to boys 
whose parents or guardians are satisfied 
that they genuinely wish to make a perma- 
nent career in the Service. 

Selection will ordinarily take place as 
the boys come into the age-group 15 years 
8 months to 16 years, but in the first two 
- etitions for places there will be extra 

olarships available for older boys, up to 
ie poor 8 months. Applicants may be 
attending either independent, direct-grant 
or maintained schools. Applications should 
reach the Air Ministry (A.R.1), Whitehall, 
S.W.1, during December, March, June or 
September and each must be supported 
by the boy’s headmaster. 

Before acceptance, candidates will be re- 
quired to pass practical and written tests 
(including questions on cockpit presenta- 
tion) to assess flying aptitude, a medical 
examination and an 7. Selection 
Board. These tests will, as far as possible, 
take place before the applicant’s 16th 
birthday. A stipulation is that all success- 
ful candidates must become members of 
the Air Training Corps or the Combined 
Cadet Force as soon as possible, and must 
be prepared to attend training camps in 
school holidays if required to do so. 

Boys granted a scholarship will remain 
at school, pursuing the normal course of 
higher studies until they are 18—unless 
they qualify for entry to Cranwell before 
that age. During this two-year period 


parents or guardians will, according to 
their means, receive tax-free awards, and 
contributions to tuition fees if paid, at the 
following annual rate: 


Award Percentage claim 
for tuition fees 

£ £ (£100 maximum) 
Below 700 50 100 

700-899 45 90 

900-1,099 40 80 
1,100-1,299 35 70 
1,300-1,500 30 60 

The scheme, as is obvious, is primarily 
to produce officers for the General Duties 
branch; but it is possible that a boy might 
be accepted for the Equipment and 
Secretarial Branch if his medical category 
should change during training. 

A parent or guardian has to sign an 
agreement to reimburse the Air Ministry 
if a boy is withdrawn for “unacceptable 
reasons” (which are not specified). On the 
other hand, the Air Ministry commits itself 
to reserving a place in the College for all 
boys who qualify and remain medically fit. 


Net income 


Awards 


OR their work in the Korean theatre 

of war as aircrew and groundcrew of 
Sunderland flying boats and A.O.P. and 
Light Liaison Austers the following per- 
sonnel have been decorated. Distinguished 
Flying Cross.—S/L. J. T. Ormston, F/L. 
D. H. Clarke, F/L.. K.. J. — Capt. P. 
F. Wilson (The Buffs), Capt. P. J. A. 
Tees (Royal Canadian Artillery), Capt. K. 
Perkins (Royal Artillery). 

Distinguished Flying Medal.—Sgt. E. C. 
W. Tait, Staff Sgt. J. C. Rolley (Glider 
Pilot Regt.). British Empire Medal.— 
Sen. Tech. R. V. Pattrick. 

Mentioned in Despatches.—Capt. R. 
S. Deacon (Royal Australian Artillery). 
F/Sgts. D. Baird, J. A. Bown and R. J. 
Booth. Sgts. J. J. Regan, R. E. Tait, A. 
Evans, M. P. Hayward and D. G. Scarle. 
Cpls. F. D. G. Grogan, D. Fish and R. 
Ivins. L.A/C. R. T. Pugsley. 

The Queen has granted permission for 
55 pilots of the Royal Australian Air 
Force to accept and wear American 
decorations also awarded for service in 
Korea. The pilots are all of No. 77 
Squadron, R.A.A.F., flying Gloster 
Meteor 8 aircraft under the operational 


control of the U.S. Fifth Air Force 
Fifteen of the pilots have since been killed 
or are missing. American D.F.C.—W/C 
R. Susans, D.S.0., D.F.C. F/L. W. R. 
Bennett, D.F.C. F/O. W. B. Rivers, 
D.F.C. and R. V. Oborn. American Air 
Medal.—W/C. R. Susans, D.S.O., D.F.C. 
S/L.s V. B. Cannon, E. W. Guy, D.F.C., 
J. J. O'Donnell, D.F.C., C. G. Thomas, 
D.F.C. F/L.s W. R. Bennett, D.F.C., 
L. B. Brown, L. L. Cadan, R. McR. 
Frayne, J. T. Hannan, K. A. — we 
D.F.C., P. M. Middleton, D.F.C., E. 
Ramsay, D.F.C., R. A. E. Taylor ‘and v 
L. J. Turner, DEC. F/O.s K. J. Blight, 
V. Drummond, W. M. Garroway, B 
Gogerly, D.F.C., P. V. Hamilton-Foster, 
D.F.C., E. J. Myers, D.F.M., R. V. Oborn, 
D.F.M., A. Philp, D.F.C., W. H. Sim- 
monds, B. L. Thomson and K. G. Towner, 
D.F.M. P/O.s T. C. Armstrong, D.F.M., 
. C. Kichenside, K. J. Murray, D.F.C., 
D.F.M., J. N. Parker, D.F.M. W/O.s K. 
G. Hill and W. Middlemiss. F/Sgts. F 
R. Blackwell, F. T. Collins, J. A. Evans, 
C. G. King, D.F.M., G. W. Lushey, 
D.F.M., M. A. Outhwaite and P. Zupp. 

Also awarded the American Air Medal, 
but posted as missing, are—F/L. M. A. 
B. H. A. Browne-Gaylord, D.F.C. and 
P/O.s E. D. Armit, M. E. Colebrook, 
D.F.M., and B. T. Gillan. Posthumous 
awards of the same medal were made to— 
F/L.s W. V. Gray and I. G. S. Purssey, 
D.F.C. P/O.s A. J. Avery, D.F.M., 
L. A. C. Cowper, I. R. Cranston, D. N 
Robertson, R. G. Robinson, K. D. Smith, 
R. A. Strawbridge, D.F.M., J. L. Surman 
and Sgt. R. Robson. 


U.L.A.S. Annual Dinner 


HE annual dinner of the University of 
London Air Squadron, held at the 
Park Lane Hotel, London, on November 
17th, was the occasion of a good deal of 
merriment and some very fine speech- 
making. The guests of the squadron 
included for the first time the Chancellor 
of the University, the Earl of Athlone, as 
well as the Secretary of State for Air, Lord 
de L’Isle and Dudley, ¥.€. Others present 
included Sir Henry Tizard, the dis- 
tinguished aeronautical scientist; Air Chief 
Marshal Sir William Dickson, Chief of the 
Air Staff; Air Chief Marshals Sir Hugh P. 
Lloyd, Sir Francis J. Fogarty and Sir 
Roderic M. Hill; and Air Marshals Sir 
Dermot A. Boyle and H. T. Lydford. 
When attention had at length turned 
from earnest occupation with an excellent 
dinner to the lighter contemplation of port 
and cigars, the squadron’s commander, 
W/C. A. W. Heward, O.B.E., D.F.C., 
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A.F.C., rose to welcome the guests. 
Despite his opening reference to that com- 
plex mechanism the brain—which, he said, 
functioned ceaselessly from birth till the 
moment of making an after-dinner speech 
he delivered a masterly speech. Reply- 
ing, Sir Henry Tizard (who learned to fly 
38 years ago), told some highly entertain- 
ing stories, from the early days of British 
military flying, of cross-country flights in 
Maurice Farmans and experiments with 
baskets of eggs. He ended on a more 
serious note by deploring the modern 
attitude of fatalism in face of the threat of 
the atomic bomb. He recalled a statement 
he himself had made before the dropping 
of the first atomic bomb, to the effect that 
such weapons might prove the greatest 
instruments of peace yet produced. The 
nation’s strength, he said, should be made 
known abroad to command confidence and 
respect, and to show that we were as great 
now as we had been in the past. 

It fell to Air Chief Marshal Sir William 
Dickson, in proposing the health of the 
squadron, to outline the undoubted 
importance of the university air squadrons 
as a link between the Service and the 
“custodians of thinking” in the Univer- 
sities, and as a source for high-quality 
recruits, 

The reply on behalf of the squadron, by 
P/O. T. Boston, was a model of what such 
speeches can and should be; and it cul- 
minated in the presentation to the com- 
manding officer of the squadron’s coat of 
arms in heraldic colours, flanked by two 
containers of the Unit’s allegedly staple 
beverage—two empty bottles of vintage 
cider passant, gardant. The later and 
mellower hours of the evening were passed 
in pleasant and convivial diversions. 


H.M.S. “Unicorn” 


ORE than three years after first 

receiving orders to return to Britain 
after service in the Far East, H.M:S. 
Unicorn (Capt. R. R. S. Pennefather, 
R.N.) arrived back at Plymouth. 

Unicorn, formerly an aircraft main- 
tenance carrier and now used for ferry- 
ing, was to have come home in the autumn 
of 1950 but the outbreak of war in Korea 
caused her departure to be cancelled. 

In addition to affording repair and 
alternative flying facilities for the opera- 
tional carriers Triumph, Theseus, Glory, 
Sydney and Ocean, which succeeded each 
other in the war zone, Unicorn was 
employed in moving troops and equip- 
ment. On one voyage alone she sailed with 
more than two hundred tons of stores 
piled on her flight deck. In the course 
of her duties during the Korean War, 
she has steamed 110,000 miles. 


FOR TEMPORARY DUTY: The light fleet carrier H.M.S. ‘‘Glory’’ 


Moscow Air Attache 
ITH the acting rank of air commodore, 
G/C. P. L. Donkin, C.B.E., D.S.O., 
has been appointed air attaché in Moscow. 
He will succeed A. Cdre. J. C. A. Johnson 
and take over early in January. 

G/C. Donkin has specialized in army 
co-operation work and has been chief in- 
structor at the School of Air Support. He 
has attended a course at the Royal 
Canadian Air Force Staff College and 
commanded R.A.F. Station Chivenor in 
Devonshire. 


Devon Unit to Move in 


HE new R.N.V.R. air unit, No. 1834 
Squadron, which has been formed to 
serve the south-western counties, is to 
move from R.A.F. Station Benson, Oxford- 
shire (where it has been formed), to its 
permanent home at R.N. Air Station 
Yeovilton, Somersetshire. The move will 
take place in early January. 
No. 1834 Squadron is equipped with 
Hawker Sea Furies and is commanded by 
Lt-Cdr. A. C. B. Ford, D.S.C. 


Malayan Tactics in Kenya 


EVEN Linco!ns of No. 49 Squadron, 

commanded by S/L. A. Newitt, are 
now employed in Kenya in a concerted 
attempt to drive out members of Mau Mau 
gangs taking refuge in the Aberdare forests. 
This follows the tactical pattern used with 
varying success in Malaya over the past few 
years. The same difficulties are being en- 
countered in that the means employed in 
the detection of the whereabouts of the 
Mau Mau H.Q. often gives the gangs 
ample time to move off before an air attack 
is staged. The finding of target areas in 
uncharted jungle is most difficult, as there 
are very few identifiable landmarks. 


Naval Helicopters in Malaya 

INCE arriving in Malaya in January of 

this year, the Westland-Sikorsky S-55 
helicopters of No. 848 Squadron, F.A.A., 
have flown more than 3,000 hours. In addi- 
tion tomoving 220 sick and injured soldiers 
from the jungle the squadron has lowered 
tracker dogs, lifted 9,000 troops and carried 
170,000 Ib of supplies. No. 848 Squadron 
is commanded by Lt-Cdr. S. H. Suthers, 
D:SC., RN. 


Reserve Liabilities 


OVING the second reading of the 
Navy, Army and Air Force Reserves 

Bill in the House of Commons last week, 
Mr. Birch said that at present the national 
service reserve accounted for about 400,000 
men and would reach its peak of about 
500,000 men in the middle of next year. 
It would not be nearly large enough to meet 
our needs in the early stages of mobiliza- 


(Capt. R. T. White, D.S.0., 


R.N.) entering the Grand Harbour, Valetta, Malta, where she will be based for a short tour of 
duty in the Mediterranean. 
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tion and there would be a deficiency of offi- 
cers, N.C.O.s and technicians of various 
kinds. 

The Government had decided, therefore, 
that for the next five years both the Z and 
G reservists and the National Servicemen 
who completed their full- and part-time 
training must continue to be liable for call- 
out in the event of a major emergency. 
They could not be called out to deal with 
some colonial embarrassment. 

The overwhelming reason for the Bill 
was the time factor. Mobilization day and 
D-day might be the same. 


Transport Trophy 

EPRESENTING Maintenance Com- 

mand, R.A.F. Station Kidlington, 
Oxfordshire, has won the Inter-Command 
M.T. Efficiency Cup and received the 
trophy, a silver rose bowl, from Air Mar- 
shal Sir Owen Jones, Controller of 
Engineering and Equipment at the Air 
Ministry. 


O.C. No. 615 Squadron 


[° is expected that, when S/L. F. B. 
Sowrey goes to the Staff College in 
January, command of No. 615 (County of 
Surrey) Squadron, R.Aux.A.F., will be 
taken over by F/L. R. A. Eeles, the son 
of A. Cdre. H. Eeles, C.B.E., who is A.O.C. 
and Commandant of the R.A.F. College, 
Cranwell. Sir Winston Churchill is the 
Honorary Air Commodore of the unit. 

Altogether, either as training officer or 
C.0., S/L. Sowrey has spent five years 
with No. 615. F/L. Eeles is an Auxiliary 
officer. 


The Last Bomber Lanc 


DINNER has been arranged at R.A.F. 
Station, Wyton, tonight, November 
27th, to commemorate what can only be 
described as a sad occasion. The last Avro 
Lancaster in service with Bomber Com- 
mand is about to be pensioned off. No. 82 
Squadron, who will be remembered for 
their recent photographie survey work in 
Africa, have been the last to operate this 
most popular of all wartime bombers, and 
they are now to re-equip with Canberras. 
The Wyton dinner will also have a 
second purpose, the féting of the New 
Zealand Air Race Canberra crews. 


Pathfinder Ball 


E are asked to announce that all tickets 

for the eleventh Pathfinder Ball, to be 
held at the Dorchester Hotel, London, have 
been so!d. 

The ball will have a programme similar 
to those of previous years. Choristers of St. 
Paul’s will herald the arrival of the Christ- 
mas pudding and during the evening a 
cabaret and floor show will be given. 


Reunions 


P Ban Goldfish Club, formed during the 
war for Allied aircrew who survived a 
“ditching,” is holding a reunion party and 
display of Air/Sea Rescue exhibits at Ye 
Olde Cock Tavern, Fleet Street, London, 
E.C.4, tomorrow, November 28th. Exhi- 
bits will include many photographs of 
actual wartime ditchings and_ rescues. 
Tickets for the function, which includes a 
co!d buffet, are 10s each. Details may be 
had from Mr. C. G. Locke, 78 Morshead 
Mansions, Maida Vale, London, W.9. 

The New Inn Restaurant, Westminster 
Bridge Road, London, S.E.1, will be the 
venue for No. 87 Squadron’s eighth annual 
reunion on Saturday, December 5th. Par- 
ticulars from Mr. A. B. Ebrey, “Seaforth,” 
Southfield, Hessle, East Yorkshire. 
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Burgess Micro-Switches are made 

to the fine limits’of scientific precision 
which are naturally demanded of units 
placed in control of machinery—itself made 
with similar precision and designed to 
operate according to an exact formula. 





MICRO-SWITCHES 


Industry’s Automatic Choice 


BRL2R— The freely 
running roller of this 
Switch reduces opera- 
tional friction to a 
minimum. 


Please consult our 
Catalogue 50/12. 


Burgess Products Co, Ltd, 
Micro-Switch Division 

Duke’s Way, Team Valley, Gateshead 11 
Tel.: Low Fell 75322/3 





THE STORY OF A 
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AVIATION TRADERS 


Limited 
Our A.R.B. Approved Bonded Stores at 
Southend and Stansted Airports carry among 
the largest stocks of Airframe, Engine and 
Ancillary spare parts in this country. 
We offer the following selection of “CANNON” 
and “AMPHENOL”’ PLUGS and SOCKETS :— 


AN.3106-44—4s 
AN.3108-10-2p 
3108-10SL-3s 





AN.3106-18-5s 
3106-18-6s 
3106-20-17P 
3106-20-2s 
3106-20-75 
3106~-20-5s 
3106-20-15s 
3106-20-25s 
3106-20-629s 
3106~24-3P 
3106-24~-15P 
3106-24-16P 
3106-24-19P 
3106~-24-21P 
3106-24-5s 
3106-24-15s 
3106-28-1P 
3106-28-21P 
3106-28-2s 
3106~-28-4s 
3106-28-9s 
3106-28-17s 
3106~32-1P 
3106-32-6P 
3106~-32-9P 
3106~32~1s 
3106~-32-2s 
3106-32-15s 
3106-36~15 
3106-36-15s 


AN.3102-20-10s 
3102-22-15P 
3102-32-27P 
3102-22-2s 
3102-22-4s 
3102~22-5s 
3102-22-10s 
3102-24—4P 
3102-24-11P 
3102-24-16P 
3102-28-2P 
3102-28-6P 
3102-28-2s 
3102~-28-7s 
3102-28-21s 
3102-32-1P 
3102-32-2P 
3102-32-3s 
3102-32-1P 
3102-36-15 
3102-40-1P 
3102-40-698s 
3102-40-15 
3102—40-1P 
3102-44-15 
3102-48-15 

.3106-10s—2s 
3106—12s—3P 
3106—12s—3s 
3106—12s—4s 
3106-1 2s—5s 
3106—14s—11P 
3106-16-13s 
3106—18-1P 
3106-18-9P 
3106-18-2s 


AN.3055-18-6 
3055-28-10 
3055-32-12 
3055-36-16 

AN.3100-16-1s 
3100~16—4s 
3100-18-2P 
3100-18-45 
3100-22-2s 
3100-28-2P 


AN.3101-12s~3s 

AN.3102-8s—1P 
3102-12-5P 
3102-12s—16s 
3102-1 4s—4P 
3102-14s—9P 
3102-16s—6P 
3102-16s—8P 
3102-16-9P 
3102-16-12s 
3102-16-13s 
3102-18-2P 
3102-18-6P 
3102-18-15 
3102-18-2s 
3102-18—4s 
3102--18-5s 
3102-20—4P 
3102-20-5P 
3102-20-11P 
3102-20-1s 
3102-20-2s 


3108-22-9s 
3108~-22-17s 
3108-24-6P 
3108-24—4s 
3108-24—5s 
3106-24-75 
3108-28-2P 
3108-28-16P 
3108-28-20p 
3108-28-—2s 
31086-28—4s 
3108-28-17s 
3108-32-10p 
3108-32-15 
3108-36-15 
3108-36-15s 
3108-40-—1P 


3106-44-4P 3108-44-15 





AF.6-58-B 
AF.7-58-B 
AF.T8-53s 
AF.W8-21-3°B 
AF.W8-22-3”B 
AK.32-SLN 
AK.G39-32SL 
AK.G52-21-14"AC 
A2-F11-BL 
FN.D4-14/22-AC 
FM.D16-22-AC 
FM.20-15/22-B 
FM.L20-22-14"B 
FM.L20-22-14"B 
FK.V3-21-14"AC 
FK.L5-21-4"AC 
FK.B14-23-2B 
FKCL.1}"-ACN 
GK.C3-21-3”"AC 
GK.C3-23-gAC 


GK.C3-32-SL 
GK.S3-21-AC 
GK.C4-21-B 
GK.M5-21-AC 
GK.M5-23-AN 
GK.cB-21-4"AC 
GK.C8-23-7"AC 
GK.C8-32-SL 
CK.S8-21~32”"AC 
GK.9-21-4" AC 
GK.9-21-4"AC 
GK.9-21-3°B 
GK.9-23-AC 
GK.12-23-8 
GK.12-32-SL 
GKCL-j°-ACN 
HLP-10H-419 
IK.C12-21-1°AC 
IK.M30—32-SL 
IK .A34-32~SL 
LK.N27-21-1° AC 
LK.37-21-B.AN 
LK.37-23-14}"AC 
LK.37-32-SL 
LK.A42-32-14°B 
LK.A42-32-SL 
LK.AS3-32s 
NAF-1077-13 
NK.12-32-SL 
NK.L15-21-B 
NK.M16-23-4°B 
NK.M16-32~s 
NK.V17-32-s 
NK.L20-21-4"AC 


NK.C23-21-AC 
NK.C23-23-37°B 
NK.L23-32-s 
NKAL-1°-BN 
NKCL-1"AC 
P2-CG-11s 
P4-CG-11s 
P4-CG-12s 
P6—-CG-11s 
P6-CG-12s 
P4-14 
RFK.A17-24-14°B 
RFK.A17-21-SL 
RGK.M5-22-4"AC 
RGK.C8-22-B 
RGK.C8-31—SL 
RLK.L21-22-AC 
RNK.L5-24-4°B 
RNK.L5—31~—SL 
RWK.1-22AC 
RWK.1-24-AC 
RWK.1.31-SL 
RWK.C3-22-4"B 
RWK.C3-24-AC 
and AN 
RWK.C3-31-SL 
RWK.6-22-AC 
RWK.6-24-AC B 
RWK.6—31-SL 
SK.1-21-$"AC 
SK.1-23-AC 
SK.1-32-SL 
SK.C2-21-1° AC 


SK.C2A-23”"AC 
$K.$2-21-1-AC 
SK.S2-32 

SK.L3 21-4°AC 
SK.L3~32-SL 
SK.L3-23-AC 
SK.C9-32s 
SK.C6-21-AC 
SK.C16-21-4” 
SK.C16-21-4" 
SK.C16-23-B 
SK./32-SLN 
SK.C16-22-AC 
SK.CL-AC 
SKAL—}”ACN 
WK.1-21-AC.AN 
W.K.1-23-)"AC 
W.K.1-23—"B 
WK.M1-21-9"AC 
WK.M1-32-SL 
WK.M2-21-AC 
WK.M2-32s 
WK.C3-21-AC 
WK.C3-23-AC 
WK.C3-32-s 
WK.4-21-4"AC 
WK.4-23-4"-4"AC 
WK.6-21-AN 
WK.6-23-4"AC 
WK.C-CG 
WK.CL-9’BN 
WKAL-j"ACN 
WKCL-ACN 


We shall be pleased to receive enquiries for any of 
the above items, and are prepared to offer quantities 
available, and prices on request. 


Address your enquiries to our SALES DEPARTMENT at 


15 Great Cumberland Place 


LONDON, W.1 


Telephone 
AMBASSADOR 2091 (5 lines) 


Telegrams: 


“AVIATRADE WESDO LONDON” 


“AVIATRADE LONDON” 


Cables 
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; BRITISH EMULSIFIERS LIMITED « 


omnes: a PANIES 





Specialists in Sheet Metal Fabrication 
Design and Prototype Production for the 
Aircraft, Motor and Marine Industries 


ahooves the Industry 
THE 
Ahre vaoft <n 


William Sigg 


AND CO, LIMITED 





A.1.D. & A.R.B. APPROVED 





Drop Tanks Wing and Tail Sections 


Internal Fuel Tanks General Aircraft 
Repair Work 
cudaiina siete Oil Dispensing Cabinets 
Gas-Heating Cabinets 
Beams and Fairings Cooling Cabinets 


Bomb Release Units Radiator Cores 


Filter Assemblies 


ENCINE ERS 


RANELAGH WORKS 





CHAPTER STREET 


WESTMINSTER, S.W.I 
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All enquiries to: 


\ 16/24 Brewery Road, London, N.7 


Telephone: NORTH 4411/7 
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Across the Atlantic 
with Alcock and Brown in 1919... 
.n World-wide service today 


The superiority of Bowden products has been 
achieved over 56 years of engineering experience, 
first in the manufacture of wire control mechanisms 
and later in the development of flexible hose units, 


Nearly 300 of the new High Pressure Hose Units 
with re-usable ends (world patents pending) were 
actually assembled and tested to 4,500 lbs. per sq. 
L. ROBINSON & CO. (GILLINGHAM) LTD. in. on the Bowden Stand at the §.B.A.C. Display. 


London Chambers, GILLINGHAM, KENT. Phone 5282 
BOWDEN (Engineers) Ltd 
Lendon, N.W.10 








@ 48-137 
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AIRCRAFT ENGINEER 


PRESS DAY — Classified advertisement 

“copy’’ should reach Head Office by 

FIRST POST THURSDAY for publication 

in the following week's issue subject to 
space being available. 


FLIGHT 
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CLASSIFIED ADVERTISEMENTS 


Advertisement Rates. 4/- per line, minimum 8/-, average line contains 6-7 words. Special rates for Auctions 
Contracts, Patents, Legal and Official Notices, Public Announcements, Tenders 5/- per line, minimum 10/- 
Each paragraph is charged separately, name and address must be counted. All advertisements must be strictly 
——_ and should be addressed to FLIGHT Classified Advertisement Dept., Dorset House, Stamford Street 


Andon, §.E.1. 


Postal Orders and cheques sent in payment for advertisements should be made payable to Iliffe & Sons, Ltd., 


and crossed & Co. 


Trade Advertisers who use these columns regularly are allowed a discount of 5% for 13, 10% for 26 and 15% for 
52 consecutive insertion orders. Full particulars will be sent on application. 

Box Numbers. For the convenience of private advertisers, Box Number facilities are available at an additional 
charge for 2 words plus 1/- extra to defray the cost of registration and postage, which must be added to the 
advertisement charge. Replies should be addressed to “‘Box 0000, c/o Flight,’’ Dorset House, Stamford Street, 


London, 8.E.1. 


The Publishers retain the right to refuse or withdraw advertisements at their discretion and do not accept lability 
for delay in publication or for clerical or printer's errors although every care is taken to avoid mistakes. 

Situations Vacant. The engagement of persons answering these advertisements must be made through the local 
office of the Ministry of Labour and National Service ete. if the applicant is a man aged 18-64 or a woman 
aged 18-59 inclusive, unless he or she or the employer is excepted from the provisions of The Notification of 


Vacancies Order 1952 





FLYING BOOTS 


Lined throughout with soft lux- 
urious Sheepskin, these excellent 
boots have ali leather uppers, 
leather sole rubber heel, strap and 
buckle adjustment and exclusive 
calf retaining strap. 

Sizes Ladies 5-7 Gents $-12 £5-9-6 
Terms to Flying Clubs Trade supplied 
Send 3d. in stamps for illustrated catalogue 


D. LEWIS LTD. (DEPT. F.) 
124 GT. PORTLAND ST., LONDON, W.1 
Tel. Museum 4314 Grams: Aviakit, Wesdo, London 














WOLVERHAMPTON 
AVIATION LTD. 


THE LEADING LIGHT AIRCRAFT 
ENGINEERS 


THE AIRPORT, WOLVERHAMPTON 
Telephone . Fordhouses 2191/4 


AIRCRAFT FOR SALE 


TWO Tiger Moths. 12 months’ Certificate of 
Airworthiness. €200 each. 

ONE Auster J.4. 12 months’ Certificate of 
Airworthiness. £550, as new 

ONE Auster Autocrat. £600. 

ONE Messenger Mk. HA. Cirrus Major, Low 
engine hours. 12 months’ Certificate of Air- 
worthiness. £1,200. 

ONE Messenger. Gipsy Major. £1,150. 

ONE Rapide. 12 months’ Certificate of Air- 
worthiness. £1,950. 

ONE Proctor V. 12 months’ Certificate of 
Airworthiness. £600. 

ONE Avro 19. Series 2, Executive. €5,000. 

Further particulars on application, 
Quotations C.!.F., Air or Sea. 


LONDON OFFICE: Telephone: ABBEY 2345 
78, BUCKINGHAM GATE, S.W.1. 








AIRCRAFT SPRING WASHERS 


To BS. 
SPECIFICATION 
S.P.47 


CROSS MFG. Co. (1938) LTD., COMBE DOWN, BATH 














AIRCRAFT FOR SALE 








W. S. SHACKLETON, LTD. 
for 
Civil Aircraft 
of 
Every Description. 

For purchase or sale in any part of the world, 
For quotations delivered C.I.P. by air or sea, 
For any aeronautical inquiry, 
WRITE TO 
W. S. SHACKLETON, LTD. 
Aviation Consulting and Sales 


(22 years at this address and 128 different types of 
aircraft sold). 


175 PICCADILLY, LONDON W.1. 
Tel.: HYDe Park 2448/9. 
Cables: Shackhud, London. 





R. 


. 
Pyne, Ltd. 


AEROPLANES BY DUNDAS!!! 


) gone what purpose do you require an aircraft? For 
a passenger transport or personal transport? For 
freighting ? For training? For aerial top dressing or 
acrial photography ? For towing gliders or advertising 
banners ? Or for the sheer joy of flying? Wherever in 
the world you are or whatever your needs, we are sure 
to have the best plane for the job and we will be pleased 
to quote you F.O.B., C.1.F. or flight delivered. 


AEROPLANES BY DUNDAS! !! 


UNDAS, Ltd., 29 Bury Street, St. James’s, S.W.1 
Whitehall 2848. Cables: ‘“‘Dundasaero, London.” 
Croydon Airport, Cro. 7744. Cables: “Dundasaero, 
Croydon.” [0559 





AEROSERVICES (LONDON) LIMITED 


DAKOTA C.47b. An exceptional aircraft fitted with 
large extra fuel tank for long-distance express freighting, 
full airline radio installed, 1,700 hours total since new 
£20,000 ex Croydon, tanks empty. 

DOVE, fitted Queen 70-3 engines with less than 100 
hours on each engine. Internal furnishings excellent, 
eight seats, full radio, valid Certificate of Airworthiness, 
fully modified including spar modification. £10,950 ex 
base, tanks empty. Immediate delivery, part exchange 
of smaller twin considered. 


AEROSERVICES (LONDON) LIMITED 


CROYDON AIRPORT. 
Tel.: CROydon 8833. 
Cables: “Aeropaul, Croydon.” [0940 


AVIRAD, Ltd. 


OCKHEED Lodestars, PBY5A amphibious Cata- 
4 linas and Avro XIX aircraft available for immediate 
delivery. Also spares and equipment for all types of 
aircraft and engines. 
VIRAD, Ltd., Croydon Airport, Surrey. Tel 
Croydon 7744. Cables: Avirad, Croydon. [0500 
CHOICE of three very fully equipped Consul air- 
craft for sale-—Pull details from Air Enterprises 
(London), Ltd., Croydon Airport. Tel.: CRO. 7744, 
Ext. 328. {1277 





1S CHESTERFIELD ST., W.! 


Telephone : GROsvenor 4841 


AIRCRAFT SALES 


since 1930 


Consult us with confidence 
before Buying or Selling 
any type of Aircraft. You 
pay nothing for our 
advice and experience 
We advertise for sale only 
aircraft available on our 
own premises or for 
which we have the sole 


selling rights. 
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H. M. HOBSON 


LIMITED 


have 
VACANCIES 
in their 
DESIGN OFFICE 
as under:— 
SENIOR DESIGNERS 


Preferably with experience of 
hydraulic mechanisms or fuel 
metering systems. 


ASSISTANT WEIGHTS ENGINEER 
STRESSMEN 


MODIFICATION 
DRAUGHTSMAN 


DESIGN DRAUGHTSMEN 
DETAIL DRAUGHTSMEN 


The work is of a progresive nature, 
connected with fuel systems for gas 
turbines, ram jets, and rocket 
motors, as well as hydraulic flying 
control equipment for aircraft and 
guided missiles. 


Good salaries offered. 


Out-of-pocket expenses paid to 
applicants attending interviews. 


Apply, stating experience, age and 
salary required to:— 


H. M. HOBSON LTD. 


Hobson Works, Fordhouses, 
Wolverhampton, Staffs. 











JOHN SHAW 
3,700 TON HYDRAULIC 
RUBBER DIE PRESS 


Top platen 9 ft. x 4 ft. with rubber 

bed 8 in. thick; twin main rams 28 in, 

dia., stroke 32 in., daylight 24 in. 

Complete with all ancillaries. Press is 

suitable for cold forming of light alloy 

components using half dies of Jabroc 
or similar material. 


Write to Box 1919, c/o Flight 
for full details. 














M. L. AVIATION CO. LTD. 


WHITE WALTHAM 
Nr. Maidenhead, Berks. 


Vacancies for experienced 


AIRCRAFT ELECTRICAL 
DRAUGHTSMEN 


For a wide range of High 
Priority Experimental and 
Development work 
Salary according to experience 


APPLY STATING AGE, EXPERIENCE AND SALARY 
REQUIRED TO THE CHIEF DRAUGHTSMAN 








AIRCRAFT FOR SALE 
VENDAIR OF CROYDON AIRPORT offer: 


USTERS, ‘Taylorcraft, Proctors, Messengers, 
Gemini, Magisters, Ansons, Fairchild Argus, 
Stinson Voyager, Bonanzas. 
VENDAIR, Croydon Airport. Croydon 5777. 





(0603 

A. SWALL ork Pobjoy Niagara 11, under 150 

* engine hours. C. of A. due 26.7.54.—Box 1918. 
{1329 


IGER MOTH, excellent condition, no C. of A. 
£150,—Full details from Leicestershire Aero Club, 
Leicester East Airfield, Leicester. {1333 
£100 or nearest offer. Tiger Moth, C. of A. expires 
29.3.54, 240 engine hours remaining.—Lan- 

cashire Aero Club, Barton Aerodrome, Eccles. {1353 
ECEIVER has for sale Dakota and Tudor V pas- 
senger aircraft in first-class condition with full 

C. of A., also considerable spares and equipment.—Full 
particulars from Percy Phillips, 76 New Cavendish 
Street, W.1. {1309 





AIRCRAFT WANTED 


USTER Mk. IV or V, with or without engine.— 
Full details to Box 1963. {0941 
Ov JR demand for good used aircraft of all descriptions 
is very great. Operators or owners wishing to dis- 
pose of aircraft, engines, or anything aeronautical, are 

asked to communicate at once to:— 
K. F + ieee Ltd., 29 Bury Street, London, 

5. Wd 


¢ S.W.1. 
Ww 2848. Cables: “ 


 acnaiaateaa AIRPORT, 





Dundasaero, Piccy, London.” 


CRO. 7744. 
{0558 
EROCONTACTS, Ltd., have a requirement for 
a limited number of sound Cirrus Major Mes- 
sengers, Geminis, Autocrats, and Gipsy-powered 
Austers.—Aerocontacts, Ltd., Gatwick Airport, Horley, 
Surrey. Tel.: Horley 1510. {1313 
S. SHACKLETON, Ltd., Europe’s largest aero- 
¢ plane dealers (22 years at this address and 128 
different types of aircraft sold) wish to purchase sound 
Rapides, Geminis, Messengers, Aiglets and Autocrats 
for resale in Great Britain and for export to all countries 
roved by the Board of Trade. e would welcome 
abe from the actual owners of such aircraft with a view 

to purchase, sale or exchange 

S. SHACKLETON, ‘Led., 175 Piccadilly, Lon- 
e don W.1. Tel: Hyde Park 2448-9. Cables: 
“Shackhud, London.” {0071 





AIRCRAFT ACCESSORIES AND 
ENGINES 





A J. WALTER. 
e 
N?! ICE to Dakota operators :— 


UR vast stock of airframe spares, instruments, 
accessories, etc., is available to assist you to keep 
flying with the minimum of time spent on the ground 
due to service troubles. Whatever your requirements, 
do not hesitate to contact us, by letter, telephone or 
cable, or alternatively by a personal visit, when we shall 
be pleased to show you the stocks held at Gatwick 
Airport. 
UR Associate Company, A. J. W. (Instruments), 
Limited, can undertake any instrument overhaul 
work and we also provide facilities for an exchange 
scheme on instruments at overhaul prices. 
A. J. WALTER, Gatwick Airport, Horley, Surrey. 
Tel.: Horley 1420 and 1510, Ext. 105. Cables: 
Cubeng, London {0268 
OR SALE: Master Compasses, gyros, Mark IA, ex- 
Ministry surplus.—Stamford Metal Co., 54a New- 
ington Green, London, N.16. {i299 
UIR AND ADIE, Ltd., Croydon Airport, Surrey, 
offer for sale, at very low prices, a number of 
Lycoming engines, type 0-290-3-1, complete with 4 
and carbs {128 





AIRCRAFT SERVICING 


ROOKLANDS AVIATION, Ltd., Brooklands 
Aerodrome, Weybridge. C. of A. overhauls, modifi- 
cations and conversions, Tel.: Byfleet 436. [0305 
EPAIRS and C. of A. overhaul for all types of air- 
craft.—Brooklands Aviation, Ltd., Civil Repair 
Service, Sywell Aerodrome, Northampton.  Tel.: 
Moulton 3218 {0307 








Vickers - Armstrongs 
Limited 


WEYBRIDGE 


have vacancies for:— 


. INSPECTORS covering the fol- 
lowing types of work: detail fit- 
ting, sub-assemblies, Machine 
Shop, Tool Room, sheet metal, 
final aircraft erection, and elec- 
trical systems. 


. SUB-CONTRACT DEPART- 
MENT ASSISTANTS, experi- 
enced in engineering (preferably 
aircraft) production methods and 
progress procedure to expedite the 
supply of component parts, etc., 
from Sub-Contracting firms. 

@ 
Applicants should be in a position 
to travel daily to Weybridge or make 
their own housing arrangements. 
Assistance can be given to secure 
individual lodging accommodation. 
* 


Apply to the 
Employment Manager, 


VICKERS-ARMSTRONGS 
LIMITED 
(Aircraft Section) 
WEYBRIDGE, SURREY 








APPLICATIONS ARE INVITED 


for a number of senior positions 
in the Guided Weapon field 


Posts are permanent and will be 

offered to suitable applicants who have 

either at least 5 years’ experience in 

industry or are Graduates with two 
or more years’ experience, 


Salaries will be commensurate with 

experience and advancement will 

depend upon original contribution and 
enthusiasm for the work. 


The following positions are available: 


(a) PHYSICIST with experience in 
electronics. 


(b) CIRCUIT ENGINEER capable of 
original circuit development and 
familiar with low frequency cir- 
cuit designs and miniaturisation, 
and 
SERVO ENGINEER experienced 
in design and development of 
light electrically controlled servo- 
mechanism. 


Apply: Box AC. 85669, 
SAMSON CLARKS, 
57/61 Mortimer Street, 
London W.1. 











COTTON BAGS 


FOR SPARE PARTS, ETC. 


WALTER H. FELTHAM & SON, LTD. 


imperial Works, Tower Bridge Road, 
Telephone: HOP 1784 LONDON, 8.E.1 














Machinists of plastics for the 
Aircraft Industry 
A.L.D. & A.R.B. APPROVED 
Fairleads, Cleats, Panels, Knobs, etc. 

K. 8S. ASTON & CO. LTD. 
5 SEBASTIAN STREET 
CLERKENWELL, LONDON, E.C.1 
Telephone: CLERKENWELL 2179 
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AIRCRAFT FOR HIRE 


Pier Cub—hire and fly yourself. Moderate rates, 
_ hour, day, week or month.—A. J. Walter, Gatwick 
Airport, Horley, Surrey. Tel.: Horley 1420 and aoe 

026 








BUSINESS OPPORTUNITIES 


YNSTRUMENTS, Ltd., of Staverton Aerodrome, 
Gloucester, are open to consider the development 
and/or manufacture of inventions relating to aircraft 
instruments or small electrical accessories. Particulars 
should be addressed to the Managing Director. [1252 








CAPACITY AVAILABLE 


ELLERING and go milling in all metals. Send 

us your die blocks to copy from wood or plaster 
masters. Up to 5ft by 8ft max. size. We are die copiers 
to the trade. 

RMYTAGE BROS. (Knottingley), Ltd., 
-*& The Foundry, Knottingley, Yorkshire. Tel.: Knot- 
tingley 46. [0975 

IRECISION engineers. Personal service for proto- 

types, small quantity machined parts and equip- 
ments to drawings and sketches. A.I.D. approved, 
Mech. and Elec.—Cathanode, Ltd., Vineyard Walk, 
Clerkenwell, E.C.1. Tel.: TERminus 2231. {1280 








CLOTHING 


A.F, and R.N. officers’ uniforms purchased; large 
© selection of R.A.F. officers’ kits for sale, new and 
reconditioned.—Fisher’s Service Outfitters, 85-88 Wel- 
lington St., Woolwich. Tel.: Woolwich 1055. [0567 








CLUBS 
REDHILL FLYING CLUB. 


LEARN to fly at Redhill Aerodrome, Surrey, South 
London’s nearest flying centre, 23 miles from Hyde 
Park Corner, £3/10/- per hour dual; from £2/10/- solo; 
instrument flying, instructors’ and advanced courses. 
Attractive clubhouse with full catering facilities. —Tel. : 
Nutfield Ridge 2245. [0347 
ENDAIR FLYING CLUB. _ Night flying and 
instrument flying. Croydon Airport. CRO. 5777. 

8 





ONDONERS! Your most accessible and reasonable 

4 club. M.C.A. approved courses. Austers 45/- hour, 
trial lesson 17/6. Phone Penguin Flying Club, Vic. 1300. 
cd [0285 
ERTS and ESSEX AERO CLUB, Broxbourne 
Aerodrome, Nazeing, Essex. M.C.A, approved 
30-hour course; residential; trial lessons, 35/-; train 
from Liverpool Street or Green Line Coach 715. 
Tel.: Hoddesdon 2453, 2421. [0230 





CONSULTANTS 


ROUP CAPT. E. L. MOLE, B.Sc., A.F.R.Ae.S., 

31 Dover St., London W.1. Gro, 5902. {0400 
VIATION AND ENGINEERING PROJECTS, 
Ltd., designers and consultants. A.R.B. and M.o.S. 
approved. Alexandra Road, Hounslow. Tel. 9621. [0991 
WING COMMANDER R. H. STOCKEN, 
F.R.Ae.S., Eagle House, 109 Jermyn St., London 
S$.W.1. Tel.: Whitehall 8863. [0419 
K. DUNDAS, Ltd., have been giving the correct 

* answer to aviation problems for twenty years. 
Technical. Purchasing. Operations. Marketing. 29 
Bury Street, London $.W.1. WHI. 2848. [0560 








MISCELLANEOUS 


RAND new 500-gallon and 1,000-gallon underground 
petrol or oil storage tanks, with dipsticks and fittings, 

ex stock delivery, 
ILLIAM R. SELWOOD, Ltd., Chandler’s Ford, 
5 {1233 





Hants. Tel. 2275. 
NE only, steel-framed building, 81ft clear span by 
A 200ft to 250ft long by 25ft to eaves (22ft clear height 
inside), steel sheeting, sliding doors at ends, material 
from stock.—Write Bellman Hangars, Ltd., Terminal 
House, S.W.1. {1331 





OFFICE FURNITURE 


TWENTY-FOUR 5ft by 2ft 9in steel lino-topped 
desks, 42in high with 10in top shelf, for disposal, 
with 23 tubular steel chairs and two 2ft 6in by 2ft 9in 
steel desks.—Reply to Box 0990. [0568 








PACKING AND SHIPPING 


AND J. PARK, Ltd., 143-9 Fenchurch St., E.C. 
Me Tel.: Mansion House 3083. Official packers and 
shippers to the aircraft industry. {0012 
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ROLLASON’ 


EXCHANGE 
COMPLETELY OVERHAULED 


D.H. 
GIPSY QUEEN Ills 


WITH 


1,000 HOUR LIFE 


FOR YOUR TIME EXPIRED UNIT 


This Scheme also applies to: 


D.H. GIPSY Vis 
D.H. GIPSY MAJORS 


Stocks of Spares for the above 
engines for IMMEDIATE DELIVERY 


Also Stockists of : 
CHEETAH IXs & Xs 
CIRRUS MINOR & MAJOR 
LYCOMING 
P. & W. R985 & 1830/92s 


With hours varying from nil since 
complete overhaul. All engines and 
spares fully A.R.B. released. 


Prices on application to: 


ROLLASON ENGINES 


LIMITED 
CROYDON AIRPORT, SURREY 
Telephone: CROydon 5151/4 
Cables: ROLLAIR, CROYDON 











WIRE 
THREAD INSERTS 


FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN, BATH 


Tel.: COMBE DOWN 2355/6 











The New 1954 ‘FLIGHT LIEUTENANT’ 
HANDLESS WATCH 


Built for strength, fitted 

with aircraft shock-resist- 

ing movement. Lever es- 

capement. Anti-magnetic 

and recoil click spring to 

prevent over-winding. En- 

cased handsome chrome 

case. Expanding bracelet 

10/6 extra if required. Time 

shown by revolving figures 

Sent for 5/- dep. Bal. 10/- 

monthly. Night dial 66 

extra Mfrs. Full Guar. 

Cash price 79/6 Post 
f etc., / 

Free lilustrated Lists of other Watches, Binoculars, 

Tents, Suiting Patterns, Radios, Toys, etc. Terms. 
State Lists required. 


HEADQUARTER & GENERAL SUPPLIES LTD. 
(Dept. FLI 13), 196-200 Coldharbour Lane, 
Loughborough Junction, London, S.€.5. 

1 p.m 


Open all Saturday Wednesday 





PACKING AND SHIPPING 


XPORT PACKING SERVICE, Ltd., Imperial 

Buildings, 56 Kingsway, W.C.2. Phone: Chancery 
5121-2-3. Scientific packers to the Services and in- 
dustry. Specialists in the packing of aircraft and aircraft 
components. Approved packers for the Admiralty, 
A.LD., LF.V., C.LA., C.LS., LE.M.S., M.o.S. and 
many toreign Government Departments. [0920 








PATENTS 


HE Office National d’Etudes et de Recherches Aéro- 
nautiques, 55 Bd Malesherbes, Paris 8°, France, 
holder of British Patent No. 661,660, granted on 
November 28th, 1951,‘*Self-adjustable oat blades,” 
would like to deal with constructors in Great Britain 
through licensing. 1352 
HE Office National d’Etudes et de Recherches Aéro- 
nautiques, 55 Bd Malesherbes, Paris 8°, France, 
holder of British Patent No. 660,953, granted on 
November 14th, 1951, “Improvements in jet-propelled 
aircraft,” would like to deal with constructors in Great 
Britain through licensing [1350 
HE Office National d’Etudes et de Recherches Aéro- 
nautiques, 55 Bd Malesherbes, Paris 8°, France, 
holder of British Patent No. 658,957, granted on 
October 17th, 1951, “Improvements in or relating to 
connecting-rod assemblies for radial-cylinder internal 
combustion engines or pumps,”’ would like to deal with 
constructors in Great Britain through licensing. [1351 








PUBLIC ANNOUNCEMENTS 


AIR TRANSPORT ADVISORY COUNCIL 


THE Air Transport Advisory Council give notice that 
they have received the undermentioned applications 
to operate scheduled air services :— 

Application No. 224 from Manx Airlines, Ltd., of 
Ronaldsway Airport, Isle of Man, for a seasonal U.K. 
internal service with Dakota and D.H.89 aircraft for 
the carriage of passengers, supplementary freight and 
mail between Newcastle (Woolsington) and Belfast 
(Nutts Corner) at a frequency of from one to two 
services weekly initially on Saturdays and later on 
Fridays and Sundays also, during the season from 
June Ist to mid-September inclusive, for a period of 
seven years commencing June Ist, 1954. 

Application No. 46/1 from Don Everall (Aviation), Ltd., 
of Elmdon Airport, Birmingham, for permission to 
include a traffic stop at Coventry (Baginton) on their 
seasonal U.K. internal service between Wolver- 
hampton and the Isle of Man (Ronaldsway) (Applica- 
tion No. 46) approved by the Minister of Transport 
and Civil Aviauon for operation on Sundays, durin 
the season from May to September inclusive until 
September 30th, 1959. 

Application No, 225 from Hunting Air Transport, Ltd., 
of 5 Fitzhardinge Street, London W.1, for a U.K. 
internal service initially with Dakota and Viking 
aircraft and later possibly with Viscount aircraft, for 
the carriage of passengers, supplementary freight and 
mail between Newcastle (Woolsington) and Belfast 
(Nutts Corner), with an intermediate traffic stop at 
Glasgow (Renfrew) at an initial frequency of from 
one to seven services weekly, during the period from 
April let, 1954 to March 3lst, 1964. 

Application No. 98/1 from Transair, Ltd., of Croydon 
Airport, Surrey, for a variation to the seasonal internal 
service which they have been approved by the 
Minister of Transport and Civil Aviation to operate 
with Dakota aircraft at week-ends only between 
London (Croydon or Gatwick) and Jersey (C.1.) 
(Application No. 98), advertised in The Times, The 
Aeroplane and Flight on November i3th, 1953. The 
company have now withdrawn their request for an 
extended period of operation, but maintain the 
remainder of their application. 

"THESE applications will be considered by the Council 

under the terms of reference issued to them by the 

Minister of Civil Aviation on July 30th, 1952. Any 

representations or objections with regard to these appli- 

cations must be made in writing, stating the reasons, and 
must reach the Council within 14 days of the date of this 
advertisement, addressed to the Secretary, Air Transport 

Advisory Council, 9 Buckingham Gate, London S.W.1, 

from whom further details of the applications may be 

obtained. When an objection is made to an application 
by another air transport company on the grounds that 
they are applying to operate the route or part of route 
in question, their application, if not already submitted 
to the Council, must reach them within the period 
allowed for the making of representations or objections 
HE Council also give notice that the following 
applications have now been withdrawn :— 

Application No. 188/1 from Cambrian Air Services, 
Ltd., of Cardiff Airport, South Wales, for permission 
to operate certain of their frequencies on the route 
Gloucester / Cheltenham - Bournemouth — Guernsey 
Jersey (Application No. 188), as a normal scheduled 
service between Bournemouth and Guernsey) Jersey 
only, which was advertised in The Times, The Aero- 
plane and Flight, on October 16th, 1953. 

Application No. 219 from Airlines (Jersey), Ltd., of 
4 The Parade, St. Helier, Jersey, C.1., for a normal 
scheduled service between Bournemouth (Hurn) and 
Paris (Le Bourget) with D.H. Heron and D.H.89A 
aircraft which was advertised in The Times, The 
Aeroplane and Flight on October 30th, 1953, [1348 
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IGHT flying. Auster and Gemini aircraft with radio, 


Flying 


4 from £4 per hour.—Southend-on-Sea 
(0451 
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TUITION 


AVIGATION, LTD. 


(The Safe Guidance and Handling of Aircraft in 
the Air) 


30 CENTRAL CHAMBERS, EALING, W.5. 
E offer all courses appertaining to pilot/navigator 
licences. 
D° contact us on any problem you have in mind and 
we will do our utmost to help. [0248 





TWIN CONVERSIONS 


‘EMINI aircraft, fitted radio, £6 per hour day, £7 
per hour night; dual or solo.—Southend Flying 
School, Essex. Rochford 56204. (0333 


THE LONDON SCHOOL OF AIR NAVIGATION 


LL features pilot/navigator qualifications: 60 per 
cent, of total passes in Senior’s. ‘Those sponsored 95 
per cent. pass at first sitting in Junior’s. Our personal 
coaching methods unsurpassed. New “Home Study” 
courses excellent alternative; finest of kind; full cover- 
age; unique in application; ideal those seeking career 
or higher licences. Link; briefing, procedures and 
R/T; type ratings; refresher with instrument flying, 
basic and advanced. Integrated scheme most efficient 
and economical. Advice without obligation. 
33 Ovington Square, Knightsbridge, London, S.W.3. 
Ken. 8221. {0277 
EARN to fly for £24; instructors’ licences and instru- 
4 ment flying for £3 per hour; night flying £4 per 
hour; residence 5 gns, weekly. Approved M.C.A. pri- 
vate pilot’s licence course.-—-Wiltshire School of Flying, 
Lid., Thruxton Aerodrome, Andover, Hants. {0253 
F.R.Ae.S., A.R.B.Certs., A.M.I.Mech.E., etc., on 
* “no pass no fee”’ terms; over 95 rs cent, successes. 
For details of exams and courses in all branches of aero- 
nautical work, navigation, mechanical eng., write for 
144-page handbook, free.—B.1.E.T. (Dept. 702), 17 
Stratford Place, London, W.1. (0707 
TREE! Brochure giving details of courses in all 
k branches aero eng. covering A.F.R.Ae.S., A.R.B. 
Certs., M.C.A. exams, etc. We are the only postal 
training college operated by an industrie! organization 
—Write to E.M.I. Institute, Postal Division, Dept. 
F.26, 43 Grove Park Rd., London W.4. (Associated 
with H.M.V.) ; [0962 
ERONAUTICAL. Comprehensive full-time tech- 
nical and practical training for careers in all branches 
of aviation engineering. Diploma course leads to 
interesting executive appointments in civil aviation, 
design and development, draughtsmanship, maintenance, 
etc, Extended courses to prepare for A.F.R.Ae.S. and 
A.M.1.Mech.E. examinations.— Write for prospectus to 
Senior Master, College of Aeronautical Engineering, 
Chelsea, London S.W.3, Flaxman 0021 {0019 
OUTHEND - ON - SEA MUNICIPAL AIR 
2 CENTRE AND FLYING SCHOOL, Essex. Tel.: 
Rochford 56204. ‘Training for private, commercial 
licences and _ instructor’s endorsements M.C.A. 
approved 30-hour course, Tiger Moth and Auster air- 
craft. Special facilities for training in instrument ratings 
and radio procedure. Hourly day rates: Solo £3, dual 
£3/5/-. Contract rate £2/10/-. Night: £4 solo, £4/5/- 
dual, No entrance fee or subscription. Trial ae ~ 





SITUATIONS VACANT 


The engagement of persons answering these advertisements 

must be made through the local office of the Ministry of 

Labour and National Service, etc., if the applicant ts a 

man aged 18-64 or a woman aged 18-59 inclusive, unless 

he or she or the employer is excepted from the provisions 
of The Notification of Vacancies Order 1952. 








D. NAPIER AND SON, LTD. 


have varied and interesting vacancies in their 
AERO GAS TURBINE DIVISION 
in London and in their Research Station at Liverpool 
Applications are invited from: 


DESIGNER DRAUGHTSMEN AND 
TECHNICIANS 


of senior, intermediate and junior grades for 
design, development and mechanical research. 
The positions are permanent and pensionable. 
Interview travelling expenses will be paid. 
Please write, with all details, quoting ref 
S.A30C to Dept. C.P.S., 336-7 Strand, 
London, W.C.2. {1337 


NTEGRAL, Ltd., Birmingham Road, Wolverhamp- 
ton, require designer with experience of hydraulics. 
PPLY, in writing, stating age, experience and salary 

required : 
ICKERS-ARMSTRONGS, Ltd., now in produc- 
tion of super-priority aircraft, require :— ‘ 

Draughtsmen (senior and junior), preferably with 
aircraft experience. Men with mechanical, structural 
and electrical experience also considered. , 
ENSION scheme. Recommendation for housing 

after probationary period.—Write giving full par- 
ticulars, including age and salary required, to Personnel 
Department, South Marston Works, Swindon, W ie 





BLACKBURN & GENERAL 
AIRCRAFT LIMITED 


have vacancies at BROUGH (E. Yorks) 
in the following categories :— 
DRAUGHTSMEN 
Senior and intermediate grades. Previous 
aircraft experience essential for senior 
grade and desirable for intermediate 
grade. 
STRESSMEN 
Senior and intermediate grades of H.N.C. 
minimum standard. Previous aircraft 
experience essential for senior grade and 
desirable for intermediate grade. 
STRUCTURAL & 
MECHANICAL TEST SECTION 
Technical Assistants with experience of 
test work on aircraft structures and 
installations, test result analyses, and 
compilation of reports. 

FLIGHT TEST 
DEVELOPMENT SECTION 
Senior Technical Assistants for planning 
of Handling & Performance flight test 
programmes, flight test observing, analy- 
sis of test results and compilation of 
reports. Good aerodynamics and techni- 
cal background and previous experience 

of this type of work essential. 
Senior Flight Test Engineers for 
similar work on Installations. Good 
engineering and technical background 
and previous experience essential. 
The Company's programme on Military 
and Civil aircraft offers excellent pros- 
pects of permanent and interesting work, 
under congenial conditions at salaries 
commensurate with qualifications, ability 
and experience. 
Applications, giving particulars of age, 
training and experience to:— 
THE PERSONNEL MANAGER 
Blackburn and General Aircraft Ltd., 
BROUGH, EAST YORKS 








THE DE HAVILLAND 
AIRCRAFT CO. LTD. 


require 


SENIOR 
DESIGN DRAUGHTSMEN 


experienced in the design of 


INTERIOR CABIN FURNISHING 
of 
CIVIL AIRCRAFT 


The appointments offer scope for 

imagination in executing luxurious 

layouts in large Civil Airliners and 
small Executive Aircraft. 


Apply, stating age, experience, and 
salary required to:— 
Chief Draughtsman 


The de Havilland Aircraft Co. Ltd. 
Hatfield, Herts. 














INSTRUMENTS 


(new, unused) 
6A/1498. Artificial Horizons Mk. 1.B. 
6A/1209. Direction Indicators. 
Price 35/- each 


MUIR & ADIE LIMITED 
CROYDON AIRPORT, SURREY 
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THE ENGLISH ELECTRIC CO., LTD., 
LUTON 


have vacancies for the following technical staff on an 
interesting high-priority defence project. 


(1) Senior Radar Engineers 


PPLICANTS should have a sound theoretical back- 

ground and have had considerable experience in the 

operation, maintenance and modification of experi- 
mental radar systems in the field. Ref. 1190A. 


(2) Electronic Trials Engineers 


APPLICANTS should have experience of high- 

frequency communication equipment and be pre- 
pared to accept responsibility for its installation and 
subsequent trial at locations in the U.K. other than 
Luton. Ref. 456P. 


(3) Electronic Trials Assistants 


UCCESSFUL applicants will become members of 

trials teams under the leadership of electronic trials 
engineers and will be required to assist in the installation 
and subsequent trial of H.F. communication equipment. 
Ref. 456R. 


(4) Electronic Laboratory Assistants 


PPLICANTS should have experience of the prepara- 
tion (from circuit diagrams) of information for the 
drawing office and production departments. Ref. 1066D. 


(5) Radar Assistants 


APPLICANTS will be required to assist senior radar 
engineers in the operation, maintenance and modifi- 
cation of experimental radar systems in the field. 
Ref. 1190B. 


(6) Electronic Laboratory Assistants (Trials) 


PPLICANTS should have experience of the prepara- 

tion of radar equipment for field trials, for which 
a sound basic Seowleden of radar circuitry is essential, 
and special knowledge of radar equipment A.A. No, 3 
Mk. 7 would be an advantage. Ref. 1066E. 


GALARIES are appropriate to the qualifications and 
experience necessary for the various positions, which 
are permanent and progressive. A staff pension scheme 
operates and housing assistance will be provided for 
suitable applicants for posts (1), (2), (3) and (6). Appli- 
cations to Dept. C.P.S., 336/7 Strand, W.C.2, and 
quoting appropriate reference number. {1341 





V. ROE and Co., Ltd., have vacancies in their 
© engineering research department as follows :— 
ECHNICIANS are required who have some metal- 

lurgical training and are experienced with either 
steels, aluminium alloys or magnesium alloys. Prefer- 
ence will be given to those possessing the Higher 
National Certificate or equivalent qualifications in 
metallurgy or mechanical engineering. 
PPLY, stating age, qualifications, experience, also 
salary required, to the Labour Manager, A. V. Roe 
and Co., Ltd., Greengate, Middleton, Manchester. [1334 
“- or “C” Licensed engineer wanted for work on 
small aircraft.—Full particulars to Nightscale 
Aircraft Services, Denham. (1281 
GENIOR or intermediate stressman urgently required. 
‘7 —Apply, in writing, stating age Poon experience, to 
the Chief Designer, The Heston Aircraft Co., Ltd., 
Heston Airport, Hounslow, Middx. {1339 
TRESSMAN required for work on aircraft modifica- 
‘J tions, repairs and installation of equipment. Interest- 
ing and varied work,—Write, giving particulars, to Box 
1983, [1344 

NAPIER & SON, Ltd., require the following: 

* Weights engineer for work on aircraft and ad- 
vanced project structures. Three years’ drawing experi- 
ence essential, and standard of Ordinary National 
Certificate in Mechanical Engineering. 
GTRESSMAN for work on aircraft engine installations 

and advanced projects. At least three years’ stressin 
experience required, and standard of Higher Nationa 
Certificate in Mechanical Engineering. 
APPLY to Personnel Manager, D. Napier & Son, Ltd., 

Luton Airport, Beds, with details of experience and 

salary expected. (1346 
AIR transport charter require engineer in charge/ 
inspector for their radio workshops. Fully con- 
versant airborne equipments, particularly post-war.— 
Write in confidence or phone 7 Willow Road, Coln- 
brook, Slough, Bucks. Tel.: Colnbrook 280. (1355 
5 ae yg acid for fully experienced engineer for overhaul 
of light aircraft. Licences not essential. Must be 
capable of undertaking C. of A. overhauls. Accommoda- 
tion for right man.— Warden Aviation Co., Old Warden 
Aerodrome, Biggleswade. Tel.: Northill 288. {1325 
IR transport charter require radio engineers and 
mechanics, conversant airborne equipments (work- 
shop overhaul and repair). £9 per week plus, depending 
on experience.—Write or phone 7 Willow Road, Coln- 
brook, Slough, Bucks. Tel.: Colnbrook 280. [1356 
ENIOR and intermediate design draughtsmen with 
good experience of aircraft or light structural or 
mechanical engineering, required for aircraft and 
armament project work.—Apply, by letter, to Ports- 
mouth Aviation, Ltd., The Airport, Portsmouth. [0612 
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SITUATIONS VACANT 


AR } ome required to demonstrate, test and 
op an airborne radio navaid, Preference will 
be given to applicants with navigational experience in 
using radio and radar aids. State age, experience and 
salary required.—Apply Box 2002. {1358 
LICENSED radio engineer and radio mechanics at our 
base at Stansted Airport, Essex.—Apply by letter or 
telephone to the Senior Radio Engineer, Aviation 
Traders, Ltd., Southend Airport, Essex. Tel.: Rochford 
56491. [0950 
ENIOR position in servo-analysis group working on 
uided weapon control systems. Applicants should 
tall henmeee mathematics degree, have some experience 
in servo-mechanism systems or electrical engineering. 
Age 28 to 32 approximately. 
LECTRONIC engineer with desire to produce 
instructional literature on new product. Engineering 
background, diplomatic approach and command of 
words more important than knowledge of printing. Will 
ultimately function as technical editor in charge of 
section of publications department. 
-EASE write in detail, quoting reference of post 
sought, to Personnel Manager, de Havilland Pro- 
pellers, Ltd., Hatfield, Herts. [1343 
A SENIOR design engineer is required in Canada, to 
supervise a programme of design, development and 
manufacture of after-burner units for aviation gas turbine 
engines. He should be capable of developing specialized 
laboratory testing facilities and equipment and to be 
generally responsible for the whole development project. 
PPL ic (ANT must have equivalent of a thorough 
technical college treining or graduation from 
recognized university; ability to work harmoniously 
with associates on different problems, and ease and skill 
in directing and training juniors is essential. Shop 
experience on the construction and repair of high-speed 
machinery, especially gas turbine machinery, is desired. 
Experience in testing of gas turbines would be advan- 
tageous. This position requires a man of high calibre 
and salary will be commensurate with experience.— 
Apply, by letter, to Box 1916, giving full details of your 
education and experience, salary desired, and references 
where available. {1326 
IRCRAFT or mechanical draughtsmen, all graded 
and junior aircraft stress and weightsmen required. 
—Apply, stating age, experience and salary required, 
to the Chief Draughtsman, Alan Muntz and Co., Ltd., 
Aircraft Division, Langley Aerodrome, Slough, Bucks. 
TRESSMEN and design draughtsmen urgently 
J required for new project work. Highest grade 
salaries and pension scheme to suitable ——— 
Reply, giving details of age, experience and qualifications 
to Personnel Manager, Scottish Aviation, Ltd., Prest- 
wick Airport, Ayrshire. _ (1287 
M. HOBSON, Ltd., invite applications for posi- 
¢ tions in the drawing office as follows: designers, 
detail and modification draughtsmen, checkers, stress- 
men. ‘The work is concerned with interesting projects 
connected with fuel metering equipment and hydraulic 
flying controls for aircraft.—Hobson Works, Fordhouses, 
Wolverhampton. {0420 
R* {QUIRED immediately by Percival Aircraft, Ltd., 
Luton Airport, beds, several draughtsmen with 
comprehensive experience of engine installation and 
allied systems. Good welfare facilities, including staff 
pension scheme.—Applications in writing, stating age, 
qualifications, experience and salary required to the 
Personnel Manager. [0601 
T* ST laboratory assistants (male) required by Percival 
Aircraft, Ltd., Luton Airport, Beds. National Certi- 
ficate standard and previous experience on design of test 
laboratory equipment desirable. Good welfare facilities 
including staff pension scheme. —Applications, stating 
qualifications, experience, age and salary ss to 
Personnel Manager. [0596 
Mé iCHANICAL engineers with design and develop- 
ment experience of aircraft structures and auxiliary 
equipment required for work on guided weapons at 
The English Electric Co., Ltd., Luton Division. Assist- 
ance with housing can be given in special cases.—Appli- 
cation to Dept. C.P.S., 336/7 Strand, London W.C.2, 
quoting Ref. No. 845B. [1336 
ORMALAIR, Ltd., invite applications from 
draughtsmen for work on aircraft pressurization and 
high altitude breathing equipment in their Yeovil and 
Cricklewood drawing offices. Applicants should be of 
H.N.C. standard. A generous superannuation scheme 
is in operation. Applications should be addressed to the 
Personnel Officer, Normalair, Ltd., Yeovil. {1288 
IR FORCE, Naval, civil and helicopter aircraft all 
under design and development at Percival Aircraft, 
Ltd., Luton Airport, Beds. Applications are invited 
from senior and junior draughtsmen and stressmen for 
work on this interesting programme, Good welfare 
facilities, including staff pension scheme.— Write, giving 
details of experience and salary required, to Personnel 
Manager. [0595 
RMSTRONG SIDDELEY MOTORS, Coventry, 
have vacancies for a number of designers and senior 
and junior draughtsmen. Although gas turbine experi- 
ence is most advantageous it is not necessarily essential 
as training will be given in this specialized work to 
suitably qualified drsughtsmen.—Apply in detail to 
Reference F.103, Personnel Manager, Armstrong 
Siddeley Motors, Coventry. {0200 
ERONAUTICAL engineer, with degree and some 
industrial design experience on modern aircraft, 
required immediately by firm engaged on the design and 
development of the latest aircraft instruments for the 
Ministry and commercial organizations. Position offers 
wide scope for initiative. Salary according to experience 
and qualifications. Croydon area.—Apply, Box 1914 
(1323 








THE DUNLOP RUBBER 
COMPANY LIMITED 


Aviation Division, Coventry 
require 
SENIOR 
DESIGN DRAUGHTSMEN 


capable of carrying projects through 
from conception to completion, also 


JUNIOR 
DETAILS DRAUGHTSMEN 


and 


SENIOR AND JUNIOR 
STRESSMEN 


Experience of light hydraulic or 
pneumatic equipment would be 
advantageous. The company’s pro- 
gramme offers excellent prospects of 
permanent, interesting employment 
under congenial working conditions. 
Salary will be commensurate with 
qualifications and experience. Apply 


Labour Manager, 
DUNLOP RUBBER CO. LTD., 


Aviation Division, 
Foleshill, Coventry 

















Student and 
Private Pilot’s 
Handbook 


By H. H. Edwards, Honorary Flying Instruc- 
tor to the Fair Oaks Aero Club. This is a 
practical handbook dealing with signals, 
navigation and meteorology, written mainly 
for students wishing to qualify for a Private 
Pilot’s Licence—but it will also be useful to 
pilots aiming at a career as a Civil or Service 
pilot. The book is profusely illustrated with 
diagrammatic drawings, photographic plates, 
maps and charts. 12/6 net. 


Pitman 


* Kingsway * London, W.C.2. 








Parker St. 














U.S.A. HEADPHONES 


Type H.S.33 
£6 10 0 per set 


HAND MIKES 


Type 17B 
£5 18 0 per set 


For immediate delivery ex stock 





Staravia 
BLACKBUSHE AIRPORT 


CAMBERLEY, SURREY 
Tel: Camberley 1600 
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ARMSTONG SIDDELEY MOTORS require four 
senior design-draughtsmen with wide general 
experience for interesting work on research develop- 
ment and production testing equipment for gas turbine 
engines.—Apply to Reference DD1, Personnel Manage t, 
Armstrong Siddeley Motors, Coventry. {1282 


ILOT required for maintenance testing duties in 
Northern Ireland. Applicants should preferably 
have recent experience of this work in one of the 
Services and must be conversant with most modern 
operational aircraft types.—Write giving full details of 
experience and hours flown by types to Box 1985. [1349 


XPERIENCED aircraft loftsmen required. Housin 
accommodation will be made available to culenad 
applicants. Those interested should apply giving full 
details and quoting reference F/C18, to the Personne! 
Officer, Saunders-Roe, Ltd., East Cowes, Isle of Wight 
{1279 
HIEF inspector required by important aircraft com 
pany. Applicants must have held similar position 
with large aircraft firm and must have had considerable 
administrative experience. Full knowledge of A.1.D. 
and A.R.B. procedures essential. Good prospects for 
successtul applicant. Pension scheme.—Write in confi- 
dence, giving full particulars of previous appointments 
held, qualifications, age and salary required, to Personnel 
Manager, Box 1984, 


es SUIZA'S associate company in England, 
British Manufacture and Research Co., Ltd., of 
Grantham, urgently requires design staff for develop 
ment work connected with light gunnery and fire-control 
equipment. General design ability is valued higher than 
specific design experience in gunnery equipment. The 
conditions are attractive.—Applications to be addressed 
British Manufacture and Research Co., Ltd., Grantham, 
Lincs. Ref. AWK/53 [1338 


ANDLEY PAGE (Reading), Ltd., The Aero- 
drome, Woodley, Reading, have vacancies in their 
Design Offices for a senior electrical draughtsman, senior 
design draughtsmen, an intermediate jig and tool 
draughtsman and senior and intermediate stressmen 
and weightsmen. They are required for work on an 
interesting new project with good opportunities for 
advancement in an expanding Design Office.—Please 
send full particulars of experience, etc., to the Personnel 
Officer. [0235 
ERRANTI, Ltd., Edinburgh, have a vacancy for 
a senior stress engineer for work in connection with 
the installation of experimental equipment in aircraft 
Applicants should possess a degree or equivalent and 
must have experience in aircraft stress office work 
Interesting work offering good prospects. Staff pension 
scheme.—Apply, giving full details of training and 
experience, and quoting Ref. SE DDO, to the Personnel 
Officer, Ferranti, Ltd., Crewe Toll, Edinburgh 5 
[1357 
ps YT for a company’s executive aircraft to commence 
duties in January, 1954. Applicants should hold a 
senior commercial pilot's licence or above, and current 
instrument rating. Preference will be given to applicants 
with a Group I rating for Dove aircraft and who have 
previous experience on this type of work. Permanent 
appointment. Staff pension scheme Location, S.I 
Scotland.—Apply, quoting Ref. ““T.P."’, state age and 
give full details of training, qualifications, etc., to Box 
1917, {1328 
THE position of chief designer with responsibility for 
design and development will shortly become vacant 
at well established firm in Greater London area specialis- 
ing in aircraft fuel pumps and fuel line equipment and 
allied accessories. Applicants should have good techni- 
cal qualifications and thorough practical experience in 
light precision engineering. Experience on pumping 
equipment and apparatus as applied to aircraft engineer- 
ing desirable. Attractive salary according to qualifica- 
tions. — Write, giving age and full particulars, to Box 
1966, addressed for attention of the managing director 
{1332 


requires mechanical 
physicists, chemists, 


INISTRY OF SUPPLY 

engineers, acrodynamicists, 
metallurgists and mathematicians for National Gas 
Turbine Establishment, near Farnborough, Hants 
House should be available in about six months for 
married men. Appointments according to qualifications 
and experience as scientific officer (first or second-class 
honours degree or equivalent in appropriate subject), 
£417-£781; assistant experimental officer Higher School 
Cert. (science) or equivalent, degree or H.N.C. may be 
an advantage), £264 (age 18)-£576; experimental officer 
H.S.C., etc., but min. age 26, with suitable experience), 
£649-£799. Women somewhat less. Appointments 
unestablished. F.S.S.U. benefits may be available for 
S.O. class.—Application forms from M.L.N.S., Techni- 
cal and Scientific Register (K), 26 King Street, London 
S.W.1, quoting A 294/53/A. 11330 


INISTRY OF TRANSPORT AND CIVIL 

AVIATION. Investigating officer. Applications 
are invited from men for two posts in the Civil Aviation 
Accidents Investigation Branch. H.Q. in London, but 
may be required to carry out investigation in any part of 
the world. Age at least 30 on December 3ist, 1953 
Candidates must be of good education. able to compile 
technical reports and have had wide experience of aero- 
nautical engineering and inspection up to airc raft main- 
tenance engineer’s licence endorsed “B” or “D”’ stand- 
ard. Flying experience an advantage. Inclusive salary 
£623 rising to £760. Posts are unestablished, but may 
have long-term possibilities.—Application forms and 
particulars from Ministry of Transport and Civil Avia- 
tion, Establishments/Staffing B.1, Berkeley Square 
House, London W.1. Application forms to be returned 
by December 17th, 1953 [1347 
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WANTED 


BOOKS, ETC. 


BOOKS, ETC. 





ILOT, 29, S.C.P.L., 6,000 hours command Dakotas, 
available immediately.—Box 2001. {1354 
ODERN secondhand dynamic balancing yoo pe 


preferably to swing up to 12in diameter.—Ap Peas 
with details to Box 1967. 40 





BOOKS, ETC. 





rt in Pictures: Action Photo- 
graphs o' Britis and International Racing Trials, 
Scrambles and Speedway Events.” Contains over sixty 
of the finest photographs of motor cycle sport ever taken, 
each picture having been specially selected by the Editor 
of “The Motor Cycle.” A superb volume, beautifully 
7ory which at its price represents first-class value. 
6d. net from all booksellers. By post 3s. 9d. from 
Ltd., Stamford St, 


OTOR C 7 Ss 


iliffe & Sons Dorset House, 


London, S.E.1, 


ELEVISION in Your Home: Everythin 


the 
Potential Viewer Needs to Know,” by < 


RCHITECTURE as a Career: A Practical Hand- 

book for Students,” by Maurice E. Taylor, 
M.T.P.1., A.R.LB.A., F.LL.A., F.R.1.A.S., F.S.A.Scot., 
R.LB.A. Dist. T A A.A. Dip. "of Planning. Discusses 
the various methods of approach to the architectural 
profession, gives information about the various R.I.B.A. 
exams, and offers the intending architect much sound 
advice on every aspect of planning his career. 10s. 6d. 
net from all booksellers. 10s. 11d. by post from 
lliffe & Sons Ltd., Dorset House, Stamford St., 
London, S.E.1. 


ASH From Your Camera,” by Arthur Nettleton, 


ACK numbers of Flight, Nos. 1 to 50 for sale. What 


offers ?—-Spencer, Phillack, Hayle, Cornwall. [1327 


NOBTAINABLE reference books for sale. Rolls- 
Royce manuals, repair folios, pilot’s operational 
notes on Merlin, Peregrine, Kestrel. Also service 
manual for Wright Cyclone.—Box 1915. {1324 


F.R.G.S. Shows how amateur photography can 
be made to pay for itself by the sale of pictures to news- 
papers, magazines, calendar publishers, etc., and deals 
with the many problems involved. 2nd Edition. 7s. 6d. 
net from all booksellers. 7s. 10d. b t from Iliffe and 
Sons Ltd., Dorset House, Stamford St., London, S.E.1 


MANUFACTURERS and SUPPLIERS of 


—§S$PARES 
for MESSENGER 
AEROVAN 
GEMINI 
U/C and T/W Struts also overhauled and 
reconditioned. Modification Sets supplied. 


WESTERN MANUFACTURING (READING) LTD. 


THE AERODROME - READING + BERKSHIRE 
Telephone: SONNING 2351! Telegrams: HAWK, READING 


Miller, M.A.(Cantab.), M.Brit.I.R.E. An entirely non- 
technical guide for the ordinary viewer, providing every- 
thing he needs to know before and after the purchase of 
a receiver. 2s. net from all booksellers. 2s. 2d. by post 
from Iliffe & Sons Ltd., Dorset House, Stamford St., 
London, S.E.1. 

















FOR SALE 


PRATT & WHITNEY 
ENGINES & SPARE PARTS 


Type Nos. 1340, 1830/90d and 1830/92 


Complete Engines and Spares 
(new and used) at low prices 














For quotations, write stating exact requirements 


HYAMS BROTHERS 


4 CONDUIT COURT, LONG ACRE, LONDON, W.C.2 
"Phone: TEMple Bar 0233/4 




















Suppliers of machined and fabricated components 
in all Plastics and Allied materials 
to Britain’s Aircraft industry 


elegrams 


Telephone: 
CLERKENWELL, 2333/4 & 7247 UHLHORN AVE, ‘LONDON 


We are proud to have the pleasure of supplying 
our precision products to many of 
the leading British aircraft constructors 


UHLHORN BROS. LTD. 
53 CITY ROAD, LONDON, E.C.1 
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cryast 


the skull and the sandwich 


\ cross section of the human skull shows, 
between the hard inner and outer surfaces of bone, a layer of tissue known as ‘the diploé’ 
The ‘diplo@’ can be considered as the web, and the bone surfaces as flanges in an I-beam. 


When the web ts expanded or reticulated to be of the same width as the flanges, 


the construction becomes a ‘sandwich’. ‘The low structure loading on the skull 


is a reason for sandwich construction to be—in medical jargon—'‘strongly indicated’, 


Until engineers discover a method of putting Gruyere holes into metal, the way to achieve sandwiches 
must be with aluminium honeycomb bonded (with ‘Redux’ of course) between aluminium cover plates. 
Have you thought about sandwich construction, bonded with ‘Redux’ 


) 
It will give you an efficiency as good as or better than stringer-stiffened panels 


and, in addition to this, superb rigidity, rapid production and a smooth surface with no ribs. 
Many parts of a modern aircraft shell have only half the strength which the material intrinsically possesses, 
because of the incomplete stabilisation of conventional stringer-skin construction. 


Honeycomb construction can raise this ratio from 50°, to about 55%, 


an enormous gain in efficiency, to which are added the advantages 
of a smooth rigid structure and of economical production. 


EFFICIENT STRUCTURES 


‘Redux’ bonding saves weight and removes stress raisers 


Aero Research Limited 


A Ctha Company Duxford, Cambridge Telephone : Sawston 187 


Full details of the use of ‘Redux’ for sandwich construction will be sent gladly on request. 


Q 264-22 














FOUR ee ee ie 
‘BRISTOL’ FREIGHTERS 
FOR IBERIA SPANISH 
AIRLINES... 





Type 170 Mark 31E Freighters pays tribute to the 
success achieved with the Freighter in Spain over the 
past four years. In the steady growth of Spanish 
commercial aviation an influential role is being played 
by the Type 170, which brings to airline operations 

a versatility and reliability proven in over seven years’ 


‘operation in all parts of the world. 











